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1  INTRODUCTION 

This document describes the outcome of the pilot on Linked maritime 

surveillance data which was carried out in the context of Action 1.1 of the 

Interoperability Solutions for European Public Administrations (ISA) Programme in 

collaboration with the Directorate-General for Maritime Affairs and Fisheries (DG 

MARE) in the period between February 2013 and July 2013.  

1.1 Business need 

Integrated Maritime Surveillance is about providing public authorities interested or 

active in maritime surveillance with ways to exchange information and data. 

Sharing data will make surveillance more efficient and more effective. 

Currently, EU and national authorities responsible for different aspects of 

surveillance – e.g. border control, safety and security, fisheries control, customs, 

environment or defence – collect data separately and often do not share them. As a 

result, the same data may be collected more than once. 

In order to deal with this challenge, the Directorate-General for Maritime Affairs and 

Fisheries1 (DG MARE) of the European Commission in close collaboration with 

Member States’ authorities and EU agencies is currently developing the Common 

Information Sharing Environment (CISE) for the EU Maritime Domain2 that will 

integrate existing surveillance systems and networks and give all concerned 

authorities access to the information they need for their missions at sea. 

However, the realisation of the CISE vision3 is neither simple nor straightforward 

due to a number of legal, organisational, semantic and technical barriers that 

hamper the sharing and re-use of information across sectors and borders.  

This pilot leaves legal and organisational barriers out of scope and focuses on the 

semantic and technical aspects of information and data exchange between public 

administrations in the maritime domain.  

Member States (MS) and EU Institutions use different data models, core metadata 

and taxonomies for representing data entities of the maritime domain.  This 

plethora of vocabularies and representations impedes the seamless exchange and 

integration of maritime surveillance data. In addition to not aligned data formats 

and semantics, different technologies are used across the information systems of 

                                    
1 http://ec.europa.eu/dgs/maritimeaffairs_fisheries/index_en.htm  
2 http://ec.europa.eu/maritimeaffairs/policy/integrated_maritime_surveillance/index_en.htm  
3 http://goo.gl/ZCyj3  

http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-1action_en.htm
http://ec.europa.eu/isa/
http://ec.europa.eu/dgs/maritimeaffairs_fisheries/index_en.htm
http://ec.europa.eu/maritimeaffairs/policy/integrated_maritime_surveillance/index_en.htm
http://goo.gl/ZCyj3
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the Member States, which in the end operate as isolated information islands (see 

also Figure 1).  

In order to overcome this problematic situation, this pilot demonstrated: 

 The use of common vocabularies and shared taxonomies for reaching 

semantic agreements on common concepts between Member States and 

Commission services. 

 The use of Linked Data technologies as a means of facilitating the exchange 

and integration of maritime surveillance data across Member States and EU 

Institutions.  

 

Figure 1: Current situation - maritime data is fragmented across a national public 

administrations and European commission services. 

 

1.2 Stakeholders  

This pilot involved three organisations that hold maritime surveillance data about 

fishing vessels sailing in the West Mediterranean. These organisations are DG 

MARE, the European Maritime Safety Agency (EMSA4) and the Spanish Armada 

(ARMADA5). 

The stakeholders and their roles in the pilot are summarised in the table below.  

 

                                    
4 http://emsa.europa.eu/operations/maritime-monitoring.html 
5 http://www.armada.mde.es/ArmadaPortal/page/Portal/ArmadaEspannola/_inicio_home/prefLang_en/ 

http://emsa.europa.eu/operations/maritime-monitoring.html
http://www.armada.mde.es/ArmadaPortal/page/Portal/ArmadaEspannola/_inicio_home/prefLang_en/
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Table 1: Stakeholders and Roles  

Stakeholder Description 

Armada Espanola6 

(ARMADA)  

The ARMADA, made available for the pilot their data model 

for recording incidents in which fishing vessels were 

involved. They also made available a sample of 11 records 

of data about incidents concerning vessels and a sample of 

the list of ships they have. This data was used to create a 

series of fictitious triples.  

Furthermore, a series of documents were given in the view 

of understanding the data structure. 

Role in the pilot: Data provider and end-user. 

EC, DGs Maritime Affairs and 

Fisheries (DG MARE) 7 

DG MARE is the business owner of the pilot. They led the 

creation of the business case and helped defining the 

specification and the scope of the pilot. 

Additionally, DG MARE: 

 Liaised between the contractor and the 

organisations involved. 

 Provided a list of fishing vessels from 22 different EU 

countries hosted in its EU Fishing Fleet Register8. 

 Promoted the pilot through their networks of 

contacts. 

 Reviewed pilot evolution and results.  

 DG MARE is also a key user of the pilot deciding on 

the possibilities of deployment of the pilot in full 

scale.  

Role in the pilot: Data provider, end-user, business owner. 

European Maritime Safety 

Agency (EMSA) 

 

EMSA9, made available for the pilot a small set of Automatic 

Identification System (AIS) data as well as documentation 

to explain it. 

Role in the pilot: Data provider and end-user. 

EC, ISA Programme The Interoperability Solutions for European Public 

Administrations (ISA) Programme of the European 

Commission10 supports and facilitates efficient and effective 

cross-border electronic collaboration between European 

public administrations. The programme aims at enabling the 

delivery of electronic public services and the availability, 

interoperability, re-use and sharing of common solutions. 

Role in the pilot: The ISA Programme has initiated the 

pilot, reviewed the work carried out, and financed it. 

  

                                    
6http://www.armada.mde.es/ArmadaPortal/page/Portal/ArmadaEspannola/_inicio_legal/prefLang_en/ 
7http://ec.europa.eu/dgs/maritimeaffairs_fisheries/index_en.htm 
8 http://ec.europa.eu/fisheries/cfp/fishing_rules/fishing_fleet/index_en.htm  
9http://emsa.europa.eu/index.php 
10 http://ec.europa.eu/isa/  

http://www.armada.mde.es/ArmadaPortal/page/Portal/ArmadaEspannola/_inicio_legal/prefLang_en/
http://ec.europa.eu/dgs/maritimeaffairs_fisheries/index_en.htm
http://ec.europa.eu/fisheries/cfp/fishing_rules/fishing_fleet/index_en.htm
http://emsa.europa.eu/index.php
http://ec.europa.eu/isa/
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1.3 Use cases 

The pilot realises the following two generic use cases:  

 Disambiguate fishing vessels (see Table 2); and  

 Find integrated information about fishing vessels sailing in the West 

Mediterranean (see Table 3).  

The way that use cases 1 and 2 are realised in the context of the pilot is discussed 

in sections 3.5 and 3.6 respectively.  

 

Table 2: Use Case 1 – Disambiguate a fishing vessels 

Use Case 1 Disambiguate fishing vessels 

Description Different MSs may use the same name to refer to the same or different 

fishing vessels. The system will help actors (human users and machines) 

disambiguate the data resources by attributing to it a persistent unique 

identifier (i.e. an HTTP URI). 

Actors EU and national government officials, citizens, industry, Linked Data 

system 

Basic Flow 1. The human user is visiting the system online.  

2. The user is searching for a fishing vessel by: 

a. Typing the name or title; or 

b. Creating a SPARQL query;  

3. The system returns zero, one, or more possible results that 

match to a certain degree the given search query.  

4. The user selects the URI that matches the desired fishing vessel. 

Alternative 

Flows 

1a. If the actor is a machine, i.e. it is a Linked Data system, it can 

directly query the SPARQL endpoint of the system using an HTTP request. 

 

4a. The user downloads the fishing vessel description / model and data in 

the format of her choice (amongst these are RDF/XML, Turtle and JSON). 

The semantic description of a fishing vessel includes also links to other 

related data resources, e.g. incidents and vessel transmissions. The 

flexibility of RDF allows machines to easily process it and integrate it with 

other data, as well as to visualise it in different formats.  

Preconditions N/A 

Postconditions N/A  
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Table 3: Use Case 2 – Find integrated information about fishing vessels sailing in the West 

Mediterranean 

Use Case 2 Find integrated information about fishing vessels sailing in 

the West Mediterranean. 

Description An actor (human user or machine) can query the system and find 

information about fishing vessels data resources, e.g. a fishing vessel, 

AIS transmission or incident, which may be registered in several 

maritime databases through the EU.  

Actors EU and national government officials, citizens, maritime companies, 

Linked Data system 

Basic Flow 1. The human user is visiting the system online.  

2. The user is searching for a fishing vessel by: 

a. using a set of keywords; 

b. typing a SPARQL query; or 

3. The system returns zero, one, or more possible results that 

match to a certain degree the given search query.  

4. The user selects one of the results and looks it up (de-references 

it).  

5. The system returns a webpage with all the information it has 

about the specific fishing vessel, e.g. basic information, related 

incidents, track.  

Alternative 

Flows 

1a. If the actor is a machine, i.e. it is a Linked Data system, it can 

directly query the SPARQL endpoint of the system using an HTTP request. 

It can then also send an HTTP request to get information about a specific 

URI in a specific format (e.g. RDF-XML or JSON notation). The system 

returns machine-readable information about the fishing vessel in the 

format requested. 

 

5a. The user downloads the fishing vessel description / model and data in 

RDF/XML, Turtle or JSON format. The semantic description of a product 

includes also links to other related data resources, e.g. products, 

companies and substances. The flexibility of RDF allows machines to 

easily process it and integrate it with other data, as well as to visualise it 

in different formats. 

Preconditions N/A 

Postconditions N/A  

 

1.4 Proposed solution 

By implementing the two use cases specified in the previous section, the pilot 

demonstrates through its outputs and conclusions: 

 The use of common vocabularies and shared taxonomies for reaching 

semantic agreements on common concepts between Member States, 

Agencies and Commission services. 

 The use of Linked Data technologies as a means of facilitating the exchange 
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and integration of data across Member States and Commission services.  

 A reusable technical architecture and a set of open-source software for 

implementing a Linked Data solution. 

The pilot interconnects the maritime data from three sources using linked data 

technologies: 

 AIS data from EMSA; 

 The EU Fishing Fleet Register of DG MARE; and 

 Data about incidents of fishing vessels maintained by the Spanish Armada. 

A Linked Data infrastructure was set up, supporting the linking, integration and 

discovery of maritime data from the three data sources.  

An overview of the target architecture is illustrated in Figure 2. 

 

Figure 2: Maritime pilot – target architecture 

NB: The official language of the pilot and the common language for the data used in 

its context is English.  

1.5 Expected benefits 

This pilot aimed at demonstrating the following potential benefits both to data 

publishers and data consumers (public administrations / businesses and the general 

public):  

 Common models and taxonomies, as well as shared unique identifiers in the 

form of HTTP URIs can be used for integrating and cross-querying 

fragmented and heterogeneous maritime data; 

 Standard Web interfaces (such as HTTP and SPARQL) can greatly simplify 

the use of maritime data, especially for machines.  
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 Sharing maritime data across borders may result in cost-reductions for 

national public administrations managing and working with this data. 

 Capitalise on this rich space of semantically-interoperable linked maritime 

data in order to deliver (cross-border) public services more efficiently, thus 

benefiting both EU citizens, institutions and companies. 

1.6 Indicators of success 

The success of the pilot has been determined by the following indicators:  

 The pilot can be applied with small changes to production level or can serve 

as a way to consolidate and link existing MS data and information. 

 The participating MSs perceive a national benefit of the pilot and are willing 

to explore this further. 

 DG MARE will consider publishing its EU Fishing Fleet Register as Linked 

Open Data, as an authoritative source of basic data about fishing vessels in 

the EU.  

 The federated model provides results of similar quality and precision as the 

original MS systems.  

 

1.7 Constraints and limitations 

The pilot is a proof-of-concept demonstrating that Linked Data technologies can 

efficiently support the integration of heterogeneous datasets from different sources.  

Furthermore, the pilot has revealed unforeseen a number of challenges that need to 

be addressed for a full scale implementation.  

 Cleansing and curating the data is a tedious, time- and effort-intensive task. 

 Links to external data sources could be further explored and utilised.  

 For keeping the system up-to-date, the communication between the data 

sources and the Linked Data infrastructure should be automated and the 

data lifecycle needs to be managed.  

 Scalability, extensibility and configurability of the solution need to be 

improved further.  

 A central authority should take the responsibility of publishing and 

maintaining persistent HTTP URIs for maritime-related data resources.  

As discussed in section 1.1, a number of legal and organisational challenges 
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(including data privacy, access, security and licensing confirmations) remain open; 

they are however outside the scope of this pilot.  

Constraints and limitations are discussed in detail in Chapter 5.  

1.8 Structure 

The remainder of this report is structured as follows:  

Chapter 2 introduces the common data model used in the pilot, i.e. the maritime 

ontologies, and a taxonomy developed for attributing controlled values to the 

properties of the ontology.  

Chapter 3 reports on the sample maritime datasets used in the pilot and the data 

cleansing and curation operations performed, before publishing them as Linked 

Data.  

Chapter 4 describes the Linked Data infrastructure deployed for the needs of the 

pilot and the way that the two use cases discussed previously have finally been 

realised.  

Finally, chapter 5 concludes the report and discusses current limitations and 

possible future improvements.   
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2 THE MARITIME ONTOLOGY AND TAXONOMIES 

Linking the maritime data from three different sources requires aligning the 

different vocabularies, both for data and metadata, that are used for describing the 

available datasets. Seamless and interoperable data exchange can only be achieved 

if semantic interoperability differences at the data and schema level are treated 

[PER].  

In the case of this pilot, the data models and controlled vocabularies used by the 

three pilot partners were not available in machine-readable format.  

We therefore developed the following three ontologies by transforming the 

conceptual data models of the different data sources into RDF, following the 

guidelines for translating relational data models to RDF-S developed by the ISA 

Programme [DM2RDFS]: 

 The Fishing Vessel Ontology (section 2.1);  

 The Vessel Incident Ontology (section 2.2);  

 The Vessel Transmission Ontology (section 2.3); and  

 The Maritime Taxonomies (section 2.4).  

 

 

Figure 3: 6 steps for translating a relational data model to an RDF schema 

 

Reusing existing classes and properties is a key good practice when developing new 

RDF schemas. ISA’s online service on Joinup11 and Linked Open Vocabularies12 

                                    
11 https://joinup.ec.europa.eu/catalogue/repository/all  
12 http://lov.okfn.org  

Start with a robust Domain Model developed following a structured process and 
methodology.

Research existing terms and their usage and maximise re-use of those terms.

Where new terms can be seen as specialisations of existing terms, create sub 
class and sub properties as appropriate.

Where new terms are required, create them following commonly agreed best 
practice in terms of naming conventions etc

Publish within a highly stable environment designed to be persistent.

Publicise the RDF schema by registering it with relevant services.

Analyse

Model

Publish

https://joinup.ec.europa.eu/catalogue/repository/all
http://lov.okfn.org/
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provide great assistance in identifying and reusing existing terms. We used these 

two services throughout the ontology elaboration process, whenever there was a 

need to search for existing classes and/or attributes.  

Most of the classes of the ontologies used for this pilot are thus specialisations of 

existing classes or are directly reused from existing models. For example,  

 FishingVessel and Port are subclasses of the Boat and CivicStructure classes 

of the thesaurus published by the Vehicle Sales Ontology13 and collection of 

schemas published by schema.org14. For example, Error! Reference 

ource not found. shows the definition of fleet:FishingVessel in RDF. 

Table 4: Definition of fleet: FishingVessel in RDF 

<rdfs:Class rdf:about="&fleet;FishingVessel"> 

 <rdfs:label xml:lang="en">Fishing Vessel</rdfs:label> 

 <rdfs:comment xml:lang="en">Models a fishing vessel. 

</rdfs:comment> 

 <rdfs:subClassOf rdf:resource="&vso;Boat" /> 

 <dcterms:identifier>fleet:FishingVessel</dcterms:identifie

r> 

</rdfs:Class> 

 

 The LegalDecision class of the Bibliographic Vocabulary15 is reused for 

representing a decision made about a fishing vessel (see Error! Reference 

ource not found.).  

Table 5: bibo: LegalDecision to model decision 

<rdf:Description rdf:about="&bibo;LegalDecision"> 

 <rdfs:label xml:lang="en">Decision</rdfs:label> 

 <rdfs:comment xml:lang="en">Models a decision about a 

Fishing Vessel.</rdfs:comment> 

 <dcterms:identifier>bibo:Decision</dcterms:identifier> 

</rdf:Description> 

 

Likewise several properties throughout the ontologies are not minted, but 

are reused from existing vocabularies, such as W3C and schema.org. Table 

6 shows examples of minted and reused properties.  

 

 

                                    
13    .heppnet .de ontologies vso ns.o l  viewed : 2013/06/11 11:27) 
14 http://schema.org/ (viewed: 2013/06/27 19:13) 
15 http://bibliontology.com/ (viewed : 2013/06/11 11:33) 

http://schema.org/
http://bibliontology.com/
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Table 6: Minted and reused properties 

#definition of a new property 

<rdf:Property rdf:about="&fleet;ircs"> 

 <rdfs:label xml:lang="en">IRCS</rdfs:label> 

 <rdfs:comment xml:lang="en">The IRCS of a Fishing 

Vessel.</rdfs:comment> 

 <dcterms:identifier>fleet:ircs</dcterms:identifier> 

</rdf:Property>  

#definition of an existing property 

<rdf:Description rdf:about="&schema;startDate"> 

 <rdfs:label xml:lang="en"> start date</rdfs:label> 

 <rdfs:comment xml:lang="en">The schema:startDate fully 

represents start date of an Event.</rdfs:comment> 

 <rdfs:range rdf:datatype="&xsd;date" /> 

 <dcterms:identifier>schema:startDate</dcterms:identifier> 

</rdf:Description> 

 

Based on ISA’s good practices, the three ontologies implement the following 

naming conventions: 

 properties begin with a lower case letter, e.g. rdfs:label; 

 camel case is used whenever a term has more than one word, e.g. 

foaf:isPrimaryTopicOf; 

 classes begin with a capital letter and are always singular, e.g. 

skos:Concept; 

 data type properties are (wherever possible) nouns, e.g. 

dcterms:description; 

 object properties are verbs, e.g. fleet:has_pubAidCode. 

 

2.1 Fishing Vessel Ontology 

The Fishing Vessel Ontology provides a set of classes and properties for 

representing information about fishing vessels (Figure 4).  
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Figure 4 - RDF Schema 

 

The inception and conceptualisation of the Fishing Vessel Ontology was performed 

in parallel to the design and development of the pilot. In the context of the pilot we 

transformed the conceptual data model of the Fishing Vessel Ontology into RDF, 

following the guidelines for translating relational data models to RDF-S developed 

by the ISA Programme [DM2RDFS] (see also figure 3).  

The URI for Fishing Vessel Ontology is 

http://maritime.testproject.eu/FishingVesselVocabulary/ 

When abbreviating terms the suggested prefix is fleet. Each class or property in the 

Fishing Vessel Ontology has a URI constructed by appending a term name to the 

vocabulary URI, e.g.  

http://maritime.testproject.eu/FishingVesselVocabulary/FishingVessel  

Table 7 summarises the 5 classes and 31 properties of the Fishing Vessel Ontology.  

Table 7: Fishing Vessel Ontology – classes & properties 

Classes Fishing Vessel, Type of gear, Event, Port, Decision 

Properties Spatial, has_portCode, has_eventCode, label, reg_num, 

has_licenceLnd, ircs, has_IRCSCode, has_VMSCode, has_gearCode, 

has_pubAidCode, length, lbp, ton_ref, ton_gt, ton_oth, ton_gts, 

enginePower, hull_material, firstRegistration, has_segment, created, 

geographicName, has_decision, hasMainStdAbb, hasSecStdAbb, 

startDate, endDate, issued, title, type 

 

 

http://maritime.testproject.eu/about/html/http/maritime.testproject.eu/FishingVesselVocabulary/FishingVessel
http://maritime.testproject.eu/FishingVesselVocabulary/FishingVessel
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The full documentation of the Fishing Vessel Ontology is available at:   

http://maritime.testproject.eu/CISE/fishing_vessel_ontology.html  

The ontology in RDF can be accessed at: 

http://maritime.testproject.eu/CISE/fishing_vessel_ontology.rdf 

 

2.2 Vessel Incident Ontology 

The Vessel Incident Ontology provides a set of classes and properties for 

representing information about vessel incidents data resources (Figure 5).  

 

 

Figure 5 - RDF Schema 

 

The inception and conceptualisation of the Vessel Incident Ontology was performed 

during the development of the pilot. In the context of the pilot we transformed the 

conceptual data model of the Vessel Incident Ontology into RDF, following the 

guidelines for translating relational data models to RDF-S developed by the ISA 

Programme [DM2RDFS] (see also Figure 3).  

The URI for Vessel Incident Ontology is  

http://maritime.testproject.eu/VesselIncidentVocabulary/ 

 

When abbreviating terms the suggested prefix is vesselinc. 

http://maritime.testproject.eu/CISE/fishing_vessel_ontology.html
http://maritime.testproject.eu/CISE/fishing_vessel_ontology.rdf
http://maritime.testproject.eu/VesselIncidentVocabulary/
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Each class or property in the Vessel Incident Ontology has a URI constructed by 

appending a term name to the vocabulary URI, e.g.  

http://maritime.testproject.eu/VesselIncidentVocabulary/Incident 

Table 8 summarises the 6 classes and 22 properties of the Vessel Incident 

Ontology.  

 

Table 8: Vessel Incident Ontology – classes & properties 

Classes Vessel Incident, Incident, SpatialThing, Incident Type, Zone, 

Fishing Vessel 

Properties created, label, has_informationSource, has_zoneID, 

has_incidentType, has_fishingVessel, typeOfVessel, action, result, 

has_incident, atTime, illustrate, inSpace, lat, long, label, ircs, 

spatial, mmsi, imo, title, description 

 

The full documentation of the Vessel Incident Ontology is available at:   

http://maritime.testproject.eu/CISE/incident_ontology.html 

The ontology in RDF can be accessed at: 

http://maritime.testproject.eu/CISE/vessel_incident_ontology_v05.rdf 

 

2.3 Vessel Transmission Ontology 

The Vessel Transmission Ontology provides a set of classes and properties for 

representing information about vessels transmission data resources (Figure 6).  

 

Figure 6 - RDF Schema 

The inception and conceptualisation of the Vessel Transmission Ontology was during 

the development of the pilot. In the context of the pilot we transformed the 

conceptual data model of the Vessel Transmission Ontology into RDF, following the 

guidelines for translating relational data models to RDF-S developed by the ISA 

Programme [DM2RDFS] (see also Error! Reference source not found.).  

The URI for Vessel Transmission Ontology is  

http://maritime.testproject.eu/VesselTransmissionVocabulary/ 

http://maritime.testproject.eu/VesselIncidentVocabulary/Incident
http://maritime.testproject.eu/CISE/incident_ontology.html
http://maritime.testproject.eu/CISE/vessel_incident_ontology_v05.rdf
http://maritime.testproject.eu/VesselTransmissionVocabulary/
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When abbreviating terms the suggested prefix is vesseltrans.  

Each class or property in the Vessel Transmission Ontology has a URI constructed 

by appending a term name to the vocabulary URI, e.g.  

http://maritime.testproject.eu/VesselTransmissionVocabulary/AisTransmi

ssion 

Table 9 summarises the 3 class and 8 properties of the Vessel Transmission 

Ontology.  

 

Table 9: Vessel Transmission Ontology – classes & properties 

Classes AIS transmission, Fishing Vessel, Geometry 

Properties has_geometry, has_fishingVessel, mmsi, title, lat, long, description, 

startDate 

 

The full documentation of the Vessel Transmission Ontology is available at:   

http://maritime.testproject.eu/CISE/vessel_transmission_ontology.html 

The ontology in RDF can be accessed at: 

http://maritime.testproject.eu/CISE/vessel_transmission_ontology_v02.r

df 

 

2.4 Maritime Taxonomies  

Several properties throughout the ontologies should take values from controlled 

lists and vocabularies. However, due to effort and time limitations, we created a 

new controlled vocabulary for only one property and limited it to values that 

already exists in the dataset. The range of this property has been set to 

skos:Concept following the data models of the Simple Knowledge Organization 

System (SKOS). The values of this property come from the fishing vessel taxonomy 

and are for the gear code property only. In other cases, existing controlled 

vocabularies and taxonomies were reused. 

The properties that take values from controlled vocabularies are:  

 dcterms:spatial – represents the Member State where the Fishing 

Vessel has originally been registered and the exp/imp country. 

Note that the range is dcterms:Location. 

 fleet:has_gearCode - The property contains the code for the main 

gear and secondary gear of the fishing vessel.  

http://maritime.testproject.eu/VesselTransmissionVocabulary/AisTransmission
http://maritime.testproject.eu/VesselTransmissionVocabulary/AisTransmission
http://maritime.testproject.eu/CISE/vessel_transmission_ontology.html
http://maritime.testproject.eu/CISE/vessel_transmission_ontology_v02.rdf
http://maritime.testproject.eu/CISE/vessel_transmission_ontology_v02.rdf
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More details about these properties can be found in the documentation of the 

Fishing Vessel Ontology at: 

http://maritime.testproject.eu/CISE/fishing_vessel_ontology.html  

As said already, in some cases, existing controlled vocabularies can be reused in 

order to complement the ontologies. For example, dcterms:spatial take values 

from the Countries Named Authority List16 of the Publication Office of the European 

Commission (see Figure 7).  

 

Figure 7 : Snapshot from the Countries NAL of the OP 

 

In the case of gear codes, the navigation status SKOS taxonomy has been 

developed. The namespace is: 

http://maritime.testproject.eu/cise/def/GearCode/ 

 

This SKOS taxonomy has been developed following a four step process:  

1. Manually created an RDF of the taxonomy. 

2. We gave a URI to each taxonomy term, following the reusable pattern 

http://maritime.testproject.eu/cise/def/{taxonomy_name}, e.g. 

http://maritime.testproject.eu/cise/def/GearCode/.  

                                    
16 http://publications.europa.eu/mdr/authority/country/index.html  

http://maritime.testproject.eu/CISE/fishing_vessel_ontology.html
http://maritime.testproject.eu/cise/def/GearCode/
http://maritime.testproject.eu/cise/def/%7btaxonomy_name%7d
http://maritime.testproject.eu/cise/def/GearCode/
http://publications.europa.eu/mdr/authority/country/index.html
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3. We used the Asset Description Metadata Schema for Software (ADMS.SW) 

validator17 in order to create visual representations of the SKOS taxonomies, 

like the one shown in Figure 8. 

The latest version of the maritime Taxonomies related to the fishing vessel can be 

accessed at: 

 http://maritime.testproject.eu/CISE/fishing_vessel_taxonomy.html  

The SKOS RDF file is available at: 

http://maritime.testproject.eu/CISE/fishing_vessel_taxonomy_v01.rdf 

 

 

Figure 8: The Function taxonomy in visual (human-readable) format 

  

                                    
17 https://joinup.ec.europa.eu/asset/adms_foss/news/just-released-admssw-validator-verify-and-
visualise-rdf-software-metadata 

http://maritime.testproject.eu/CISE/fishing_vessel_taxonomy.html
http://maritime.testproject.eu/CISE/fishing_vessel_taxonomy_v01.rdf
https://joinup.ec.europa.eu/asset/adms_foss/news/just-released-admssw-validator-verify-and-visualise-rdf-software-metadata
https://joinup.ec.europa.eu/asset/adms_foss/news/just-released-admssw-validator-verify-and-visualise-rdf-software-metadata
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3 LINKING MARITIME DATA RESOURCES 

This chapter describes the techniques and the tools used for linking the data and, 

finally, for building a solution that would satisfy the two use cases defined in 

Chapter 1.  

3.1 URI design 

This section contains a proposal for URI sets for maritime data that was used in the 

pilot. This proposal is inspired by the study on persistent URIs [PURI] conducted in 

the context of ISA Action 1.1. The recommendations derived by this study are 

summarised in Figure 9. 

Drawing on the recommendations of the [PURI] study, we propose the following 

pattern for a URI designed for persistence: 

http://{domain}/{type}/{concept}/{reference} 

where:  

 {domain} is a combination of the host and the relevant sector. In the case of 

the pilot, the domain depends on the dataset:  

o The data coming from DG MARE : 

maritime.testproject.eu/mare/{cc}. 

o The data coming from EMSA : 

maritime.testproject.eu/emsa/{cc}. 

o The data coming from ARMADA : 

maritime.testproject.eu/armada/{cc}. 

 {cc} is that indicates where the data comes from. The possible country 

codes for this pilot are { BEL, BGR, CYP, DEU, DNK, ESP, EST, FIN, FRA, 

GBR, GRC, IRL, ITA, LTU, LVA, MLT, NLD, POL, PRT, ROM, SVN and SWE }. 

 {type} declares the type of resource that is being identified. We are using: 

'id' for real world objects; 

 {concept} refers to the type of real world object identified, e.g. product, 

company, active substance; 

 {reference} is a specific item, term or concept. 

For example, the URI for QUEEN FISHER is 

http://maritime.testproject.eu/mare/id/FishingVessel/MLT00MFC1232  

http://maritime.testproject.eu/mare/id/FishingVessel/MLT00MFC1232
http://maritime.testproject.eu/mare/id/FishingVessel/MLT00MFC1232
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Figure 9:  The 10 Dos and DONTs for persistent URIs [PURI] 

 

The Open Data Support18 project of DG CONNECT provides a comprehensive 

training on designing persistent URIs at: 

http://www.slideshare.net/OpenDataSupport/design-and-manage-persitent-uris 

 

3.2 The Linked Data infrastructure 

The Linked Data infrastructure is based on OpenLink Virtuoso [Virtuoso]. This is an 

open-source middleware and database management system that provides access to 

relational, RDF, XML, and text-based data. We have deployed Virtuoso on an 

Amazon AWS small instance, which can be accessed at 

http://maritime.testproject.eu/CISE/ 

The stakeholders provided their data in native format. We are then using Excel 

spreadsheets and Google Refine’s RDF extension in order to cleanse, map to the 

different Ontology and Taxonomies used in this pilot, and transform the data to RDF 

(see also chapter 3).  

The RDF data is finally stored in Virtuoso’s RDF store,  here it can be accessed by 

both human and machine users. An RDF graph is maintained by the entity that 

provided the dataset.  

In order to facilitate the access of human users to the pilot data, we have put in 

place: 

 A search interface, available at http://maritime.testproject.eu/CISE/   

                                    
18 http://www.opendatasupport.eu  

i.e. independent of the data originator

e.g. http://www.example.com/id/alice_brown

e.g. http://education.data.gov.uk/ministryofeducation/id/school/123456

e.g. http://education.data.gov.uk/doc/school?id=123456

e.g. http://education.data.gov.uk/doc/school/v01/123456

e.g. http://education.data.gov.uk/id/school1/123457

e.g. http://education.data.gov.uk/id/school1/123456

e.g. http://data.example.org/doc/foo/bar.rdf

e.g. http://data.example.org/doc/foo/bar.html 

e.g. http://education.data.gov.uk/id/school/123456

e.g. http://{domain}/{type}/{concept}/{reference} 

Follow the pattern

Re-use existing identifiers

Link multiple representations

Implement 303 redirects for real-world objects

Use a dedicated service

Avoid stating ownership

Avoid version numbers

Avoid using auto-increment

Avoid query strings

rules
for persistent

http://education.data.gov.uk/doc/schools/123456.csv

Avoid file extensions

http://www.slideshare.net/OpenDataSupport/design-and-manage-persitent-uris
http://maritime.testproject.eu/CISE/
http://maritime.testproject.eu/CISE/
http://www.opendatasupport.eu/
https://joinup.ec.europa.eu/community/semic/document/10-rules-persistent-uris
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The search interface allows users to look for maritime data resources either 

by using a set of keywords or by typing a SPARQL query. In both cases an 

HTTP request is set to the SPARQL endpoint, and the search results (if any) 

are transformed to HTML using an XSLT.  

 A map is made available were markers are set when the data returned from 

a query has geographical coordinates. This feature uses a map made 

available by Openstreetmap
19

  

Machines can send HTTP GET requests, like the one belo , to the pilot’s public 

SPARQL endpoint at http://maritime.testproject.eu/sparql 

GET /mare/id/FishingVessel/MLT00MFC1232 HTTP/1.1 

Host: maritime.testproject.eu 

Accept: application/rdf+xml 

The architecture of the pilot is depicted in Figure 10, while Table 10 summarises the 

open source software used for developing the pilot.  

The Open Data Support20 project of DG CONNECT provides comprehensive trainings 

on:  

 Introduction to Linked Data 

http://www.slideshare.net/OpenDataSupport/introduction-to-linked-data-

23402165 

 The Linked Open Government Data lifecycle:  

http://www.slideshare.net/OpenDataSupport/the-linked-open-government-

data-lifecycle 

                                    
19 http://www.openstreetmap.org/ 
20 http://www.opendatasupport.eu  

http://maritime.testproject.eu/sparql
http://www.slideshare.net/OpenDataSupport/introduction-to-linked-data-23402165
http://www.slideshare.net/OpenDataSupport/introduction-to-linked-data-23402165
http://www.slideshare.net/OpenDataSupport/the-linked-open-government-data-lifecycle
http://www.slideshare.net/OpenDataSupport/the-linked-open-government-data-lifecycle
http://www.openstreetmap.org/
http://www.opendatasupport.eu/
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Figure 10: Maritime pilot technical architecture 
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Table 10: Open-source software used in the pilot 

Product Description 

OpenLink Virtuoso The open source edition of OpenLink’s Virtuoso (v6.0) 

supports the management, access, and integration of 

RDF data. It was used for storing, querying and 

dereferencing the data.  

Available at:  

http://virtuoso.openlinksw.com/dataspace/doc/dav/wi

ki/Main/ 

OpenStreetMap The open street map is a web service that provides a 

map with multiple features of which, one that was 

used for the pilot, is to place markers at a given 

position. 

Available at:  

http://www.openstreetmap.org/ 

RDF Refine The RDF extension for Open Refine (formerly known 

as Google Refine) allows reconciling, interlinking and 

exporting to RDF tabular data.  

Available at:  

http://refine.deri.ie/ 

Maritime Taxonomies 

Visualisation 

The SKOS Maritime Taxonomies have been visualised 

using the ADMS.SW validator.  

Available at:  

https://joinup.ec.europa.eu/asset/adms_foss/news/ju

st-released-admssw-validator-verify-and-visualise-rdf-

software-metadata 

Maritime Ontology 

Visualisation 

The RDF schema of the Maritime Ontology has been 

visualised in HTML using an XSLT transformation.  

Available at:  

http://maritime.testproject.eu/CISE/rdf2html.xsl 

 

3.3 Description of the sample datasets  

This section contains a description of the sample datasets and a mapping to the 

target RDF vocabularies, i.e. to the three maritime ontologies developed in the 

context of this pilot. The sample datasets were collected in the period between 

January and June 201321.  

                                    
21 We cannot guarantee the validity of the data records in the datasets as changes may have been 
applied after February 2013, which have not been incorporated in our sample. 

http://virtuoso.openlinksw.com/dataspace/doc/dav/wiki/Main/
http://virtuoso.openlinksw.com/dataspace/doc/dav/wiki/Main/
http://www.openstreetmap.org/
http://refine.deri.ie/
https://joinup.ec.europa.eu/asset/adms_foss/news/just-released-admssw-validator-verify-and-visualise-rdf-software-metadata
https://joinup.ec.europa.eu/asset/adms_foss/news/just-released-admssw-validator-verify-and-visualise-rdf-software-metadata
https://joinup.ec.europa.eu/asset/adms_foss/news/just-released-admssw-validator-verify-and-visualise-rdf-software-metadata
http://maritime.testproject.eu/CISE/rdf2html.xsl
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The data preparation and modelling work performed per data source is described 

below. 

3.3.1 EU Fleet Register dataset 

We acquired the full dataset of DG MARE’s EU fleet register in CSV format, 

comprising more than 80,000 unique records of fishing vessels in the EU. In order 

to transform the data to RDF, by using Google Refine, the data was transferred to 

an excel spreadsheet while paying special attention to conserve the correct 

character encoding. Furthermore because of the large number of records, the 

dataset had to be split into 6 for the tool to be able to process it.  

We then modelled the dataset and created URIs where required. Finally,  a Google 

Refine skeleton was created to map the column names to the appropriate ontology 

and specific functions were implemented to guaranty the correct transformation of 

the data. 

3.3.2 AIS sample dataset - EMSA 

The second dataset was a sample of AIS data transmitted by 3 ships over a period 

of 24 hours. EMSA provided this data. 

We received the data in an spreadsheet, no cleansing was required here, however 

additional columns where created for modelling URIs. Then a Google Refine 

skeleton was made, the data was mapped and exported in RDF.  

3.3.3 Fishing vessel incidents dataset – Spanish Armada 

We obtained a small sample of data, based on which we created a series of 

fictitious records with data that we could cross reference with the other two 

datasets. Then the result was mapped to the ontology using an RDF in Google 

Refine.  

 

3.4 Linking Maritime datasets 

A main contribution of this pilot is to demostrate how maritime data resources from 

different datasets can be linked using common identifiers. Linked Data is tried out 

in this work as an enabler of flexible data integration.  

Publishing data in open formats, such as RDF and XML, and assigning HTTP URIs to 

identify things are the foundations of Linked Data. Hence, in this pilot, we are using 

HTTP URIs as a means for implementing common identifiers. The design pattern for 

HTTP URIs that was followed in the pilot has already been discussed in section 3.1.  
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In this vein, all maritime data resources, e.g. fishing vessel, port, decision, incident 

etc., have been assigned a unique identifier.  

Furthermore, we explored three ways of inter-linking maritime data resources:  

Created owl:sameAs links between resources with the same name. For example, we 

linked products authorised in different EU MSs, e.g.   

http://maritime.testproject.eu/armada/id/FishingVessel/247121440

owl:sameAs  

http://maritime.testproject.eu/about/html/http://maritime.testpr

oject.eu/armada/id/FishingVessel/247121440 

Additionally, links to external data sources could be created. For example ports 

URIs could be linked (wherever possible) to their counterparts in Linkedgeodata22. 

However, this step was not implemented due to limited resources.  

3.5 Use Case 1 – Disambiguate fishing vessels 

It is often the case that the same fishing vessel is described differently by the EU 

Member States and commission services or that the same name corresponds to 

different vessels in different countries. For example, “SANT JOAN B” can be found in 

all three datasets but is not described with the same properties. In other words, to 

guarantee that a particular fishing vessel that appears in several datasets is the 

same one, the user would have to compare different fields. 

In order to enable users to easily disambiguate maritime data resources, such as 

fishing vessels and ports, we assign a common HTTP URI as identifier to every 

resource. An essential part of HTTP URIs is that they identify abstract 

representations of real-world objects. For example: 

 The URI for SANT JOAN B in the dataset of the Spanish Armada is 

http://maritime.testproject.eu/armada/id/FishingVessel/224011550 

 The URI for SANT JOAN B in the data set of EMSA is 

http://maritime.testproject.eu/emsa/id/FishingVessel/224011550  

 The URI for SANT JOAN B in the dataset of the EU Fleet register is 

http://maritime.testproject.eu/mare/id/FishingVessel/ESP000024619  

In order to formally encode the relationship between resources with the same 

name, we created owl:sameAs triples connecting them, as discussed in section 3.4. 

                                    
22 http://linkedgeodata.org/About 

http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/armada/id/FishingVessel/247121440
http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/armada/id/FishingVessel/247121440
http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/armada/id/FishingVessel/247121440
http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/armada/id/FishingVessel/247121440
http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/armada/id/FishingVessel/224011550
http://maritime.testproject.eu/emsa/id/FishingVessel/224011550
http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/mare/id/FishingVessel/ESP000024619
http://linkedgeodata.org/About
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However, the objective of the pilot is not to deliver persistent URIs for maritime 

data resources. This should be taken care of by the owners of the data. In order to 

assist them in this task, we propose the URI design pattern of section 3.1.  

Before minting new URIs, the data publishers should look for existing ones that can 

be reused. For example, the Named Authority Lists23 of the Publications Office of 

the European Commission provide common URIs for countries, places, currencies 

and corporate bodies. As already discussed, URIs for ports may already be looked 

up in Linkedgeodata. 

 

3.6 Use Case 2 – Find integrated information about fishing 
vessels sailing in the West Mediterranean 

As discussed in the previous section, the Linked Data infrastructure enables both 

human users and machines to search for information about fishing vessels in any of 

the three entities that partake in the pilot.  

Let’s assume the case of Santino, an employee of the Italian Coast Guard who 

wants to find out if a specific fishing vessel, namely SANT JOAN B that is currently 

sailing in Italian waters, was involved in any incidents in the Western Mediterranean 

and what was the track that if followed from Spain to Italy.  

Up until now, Santino would have contact a number of national agencies, enquire 

about SANT JOAN B, collect the data and integrate it himself. This entails a number 

of obvious obstacles:  

 Santino should familiarise himself with the different vocabularies used for 

describing maritime data resources and overcome the language barriers.  

 In some cases, access to the data is restricted.  

 Santino will have to integrate the different search results himself in order to 

get a complete picture of the authorisation of SANT JOAN B in EU MSs.  

 The search results are often not in machine-readable formats; hence Santino 

cannot directly reuse the data in an application or integrate it with other 

data.  

In order to overcome these obstacles, the maritime pilot puts in place a Linked 

Data based solution which enables the integration of heterogeneous data from the 

databases of the three participating entities. Three ways of querying the data are 

supported, so Santino can search for SANT JOAN B by:  

                                    
23 https://joinup.ec.europa.eu/catalogue/repository/metadata-registry 

https://joinup.ec.europa.eu/catalogue/repository/metadata-registry
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 using a set of key ords, e.g. ‘SANT JOAN B’; 

 typing a SPARQL query (see Table 11); or 

 

Table 11: SPARQL Query example 

PREFIX 

fleet:<http://maritime.testproject.eu/FishingVesselVocabulary/> 

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#> 

PREFIX dcterms: <http://purl.org/dc/terms/> 

SELECT ?FishingVesselURI ?FishingVessel 

FROM <http://maritime.testproject.eu/cise> 

WHERE 

{ 

?FishingVesselURI a fleet:FishingVessel; 

dcterms:title ?FishingVessel. 

FILTER(regex(?FishingVessel,'SANT JOAN B','i')). 

} 

LIMIT 100 

 

Figure 11 shows the search interface of the maritime pilot, which supports keyword 

search and SPARQL queries. 

 

Figure 11: Maritime pilot - search page 
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Coming back to our example, Santino’s search  ill return a number of triples 

related to information about the fishing vessel called SANT JOAN B in different MSs 

(see Figure 12). 

 

 

Figure 12: Maritime pilot - search results 

 

He can also view the full track of Sant Joan B in the Spanish waters (Figure 13). 

 

Figure 13: Track of Sant Joan B in Spanish waters – based on sample AIS data 
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Santino can then select one of the search results and look it up (de-reference it). 

For example, as shown in Figure 14, by selecting 

http://maritime.testproject.eu/armada/id/FishingVessel/224011550, the system 

will return a webpage with all the information it holds with regards to the specific 

product. Finally, Santino can download the metadata description of the product in 

RDF/XML, Turtle, JSON-LD, CXML, CSV, OData (Atom JSON ), Microdata (JSON 

HTML) format (see bottom right corner in Figure 14). 

 

 

Figure 14: Dereferencing a maritime data resource 

 

This is thanks to powerful mechanism of the HTTP protocol known as content 

negotiation. Content negotiation allows Web clients (e.g. a Web browser, a Linked 

Data application or any Web service) to deliver the same document in different 

formats, e.g. XML, RDF, CSV and text.  

When de-referenced, URIs that identifies real-world objects other than Web 

documents should redirect using HTTP response code 303 to Web documents that 

describe the object. This should be done in a consistent manner that can be written 

as a URI re-write rule, typically replacing the URI {type} of 'armada' and 'emsa' 

'mare', with 'maredoc.' For example, the following URIs should de-reference to the 

following URLs (respectively): 

 URIs: 

http://maritime.testproject.eu/armada/id/FishingVessel/224011550


 
Linking maritime surveillance data  

 
 

 

22/08/2013  Page 32 

 

o A fishing vessel: 

http://maritime.testproject.eu/mare/id/FishingVessel/ESP000024619  

o The company requesting the authorisation of a product: 

http://maritime.testproject.eu/mare/ESP/id/Port/62100 

 URLs: 

o http://maritime.testproject.eu/maredoc/mare/id/FishingVess

el/ESP000024619.{rendition} 

o http://maritime.testproject.eu/maredoc/mare/ESP/id/Port/62

100.{rendition} 

The following HTTP request: 

GET /mare/id/FishingVessel/ESP000024619 HTTP/1.1 

Host: health.testproject.eu 

Accept: text/turtle 

 

must therefore lead to the following HTTP response with 303 redirect response 

code: 

 

HTTP/1.1 303 See Other 

Connection: close 

Content-Type: text/html; charset=UTF-8 

Date: Mon, 07 Jan 2013 22:23:06 GMT 

Accept-Ranges: bytes 

Location: 

http://maritime.testproject.eu/mare/id/FishingVessel/ESP00002461

9.ttl 

Content-Length: 0 

 

Consequently, an RDF client will retrieve the corresponding RDF document: 

GET /maredoc/mare/id/FishingVessel/ESP000024619.ttl HTTP/1.1 

Host: health.testproject.eu 

Accept: text/turtle 

 

Resulting in the desired Web document describing the product: 

HTTP/1.1 200 OK 

Connection: Keep-Alive 

Date: Thu, 25 Apr 2013 15:58:29 GMT 

http://maritime.testproject.eu/about/html/http:/maritime.testproject.eu/mare/id/FishingVessel/ESP000024619
http://maritime.testproject.eu/mare/ESP/id/Port/62100
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Accept-Ranges: bytes 

Content-Type: text/turtle; charset=UTF-8 

Content-Length: 1821 

 

By means of URL rewrite rules, Virtuoso allows deploying a URI infrastructure that 

adheres to the content negotiation design principles of the HTTP protocol and 

related design guidelines for Linked Data URIs included in among others the 

following recommendations: the 2008 W3C Semantic Web Interest Group Note 

entitled ‘Cool URIs for the Semantic Web’ [CoolURIs] and the ISA [PURI].  

Hence, the request for the following resource  

http://health.testproject.eu/maredoc/mare/id/FishingVessel/ESP00

0024619.ttl 

 

has been implemented in the Maritime pilot’s Linked Data infrastructure using a 

URL rewriting rule, which is internally handled by the following SPARQL 

CONSTRUCT query  

CONSTRUCT { 

<http://maritime.testproject.eu$U1> ?p ?o. 

?s1 ?p1 <http://maritime.testproject.eu$U1>. 

} 

FROM <http://maritime.testproject.eu/cise> 

WHERE { 

{<http://maritime.testproject.eu$U1> ?p ?o} UNION 

{?s1 ?p1 <http://maritime.testproject.eu$U1>} 

} 

 

the result of which is returned as a Turtle file with the content of Table 12. 

Via the same mechanism, an HTML representation can also be returned, as shown 

in Figure 14. 

Linked Data systems and applications can directly query the SPARQL endpoint of 

the maritime pilot using an HTTP GET request, like the one below, to retrieve 

information about a specific URI in a specific format (e.g. RDF-XML or JSON 

notation). The public SPARQL endpoint of the pilot is available at 

http://maritime.testproject.eu/sparql 

 

 

http://www.w3.org/TR/cooluris/
http://health.testproject.eu/sparql
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Table 12: Content negotiation response – turtle file 

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>. 

@prefix ns1:   

<http://maritime.testproject.eu/FishingVesselVocabulary/>. 

<http://maritime.testproject.eu/armada/id/FishingVessel/224011550>

 rdf:type ns1:FishingVessel . 

@prefix owl: <http://www.w3.org/2002/07/owl#>. 

@prefix ns3:

 <http://maritime.testproject.eu/mare/id/FishingVessel/>. 

<http://maritime.testproject.eu/armada/id/FishingVessel/224011550>

 owl:sameAs ns3:ESP000024619. 

@prefix dct: <http://purl.org/dc/terms/>. 

<http://maritime.testproject.eu/armada/id/FishingVessel/224011550>

 dct:title "SANT JOAN B" . 

@prefix ns5:

 <http://publications.europa.eu/resource/authority/country/> . 

<http://maritime.testproject.eu/armada/id/FishingVessel/224011550>

 dct:spatial ns5:ESP ; 

 ns1:ircs "EA4551" . 

ns3:ESP000024619 owl:sameAs

 <http://maritime.testproject.eu/armada/id/FishingVessel/2240115

50>. 
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4 CONCLUSIONS AND FUTURE WORK 

The ‘Linked maritime surveillance data’ pilot has demonstrated the technical 

feasibility of the following aspects: 

 Common data models and taxonomies, such as the maritime ontologies and 

taxonomy of Chapter 2, are required for homogenising maritime data that 

originates from disparate organisations and systems; 

 Such common data models and taxonomies should not be re-invented. 

Organisations need to reuse existing models. In case agreement on common 

models and taxonomies needs to be reached, a formal consensus building 

process and methodology should be followed, such as the one developed by 

the ISA Programme [Proc&Meth] & [DM2RDFS]; 

 Real-world objects, such as products, companies, substances etc., should be 

assigned unique shared persistent identifiers in the form of HTTP URIs 

[PURI]; 

 A linked data infrastructure can provide access to homogenised, integrated, 

and enriched maritime data using standard Web-based interfaces (such as 

HTTP and SPARQL) and Web-based languages (such as XHTML, RDF+XML), 

on top of existing relational maritime databases and existing file-based 

maritime datasets. 

 The use of standard Web interfaces (such as HTTP and SPARQL) can simplify 

the use of maritime data for machines.  

 Linked Data is high-quality data.  

Nonetheless, the pilot is only a proof-of-concept. Further study is required to 

analyse and deal with the following technical and organisational challenges before 

the pilot can be transformed into a production-level solution.  

 Technical challenges 

o Cleansing the data is a tedious and expensive task, which is often 

hard to automate, as it requires domain knowledge and expertise, 

which is hard to codify. Additionally, it may also require changes to 

the way (structure and format) that the data sources expose their 

data.  

o Linking to external data sources is required for adding context to the 

data and enriching their meaning and expressivity. For example port 

URIs could be linked (wherever possible) to their counterparts in 



 
Linking maritime surveillance data  

 
 

 

22/08/2013  Page 36 

 

LinkedGeoData. 

o For keeping the system up-to-date, the communication between the 

data sources and the Linked Data infrastructure should be 

automated, so that updates are automatically cascaded.  

o Managing the data lifecycle is a challenging task, especially in a case 

like this one, where data from numerous sources is integrated. 

Mechanisms for handling updates and deletions in the data should be 

devised.  

o Due to the reuse of open-source technologies and open standards, 

the pilot can be extended and configured. However, extendibility and 

configurability of the solution should be further investigated before 

final conclusions can be drawn.  

 Organisational challenges 

o A central authority, e.g. DG MARE at the EU level or national 

authorities, should take the responsibility of publishing and 

maintaining persistent HTTP URIs for maritime data resources, e.g. 

for fishing vessels. Existing identifiers should be reused to the extent 

possible, especially the ones coming from reference data sources, 

such as national fleet registers. 

o The maritime ontologies and taxonomy need to be published on a 

public infrastructure, e.g. the Metadata Registry of the Publications 

Office of the EU24, and should be maintained by a central authority, 

i.e. DG MARE.  

o Data is currently available under different licences and in most cases 

no licence actually exists. This hampers data reuse and integration. 

Possible licensing options for maritime data and description metadata 

should be explored25.  

The pilot also did not explore through which funding mechanism a public 

administration could develop and maintain a Linked Data infrastructure for maritime 

data.   

  

                                    
24 http://publications.europa.eu/mdr/ 
25 http://www.slideshare.net/OpenDataSupport/licence-your-data-metadata 

http://publications.europa.eu/mdr/
http://www.slideshare.net/OpenDataSupport/licence-your-data-metadata
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Annex I. GLOSSARY 

The table below contains an overview of terms and acronyms used throughout this 

document. 

Table 13:  Glossary 

ADMS Asset Description Metadata Schema 

ADMS.SW Asset Description Metadata Schema for Software 

DG Directorate-General 

DG MARE Directorate-General Maritime Affairs and Fisheries 

EMSA European Maritime Safety Agency 

HTML Hypertext Markup Language 

ISA Programme The Interoperability Solutions for European Public 

Administrations Programme of the European Union  

LOGD Linked Open Government Data 

MS Member State 

PPP Plant Protection Product 

QoS Quality of Service 

RDF Resource Description Framework 

SKOS Simple Knowledge Organization System – RDF 

Vocabulary for the representation of key reference data 

such as code lists, and taxonomies. 

SPARQL SPARQL Query Language for RDF 

URI Uniform Resource Identifier 

URI set  A collection of reference data published using URIs, 

about a single concept, governed from a single source.  

URL Uniform Resource Locator 

 

 
 


