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Abstract 

This deliverable describes some methods for search and navigation over semantically annotated content in 

the context of Insemtives. The retrieval methods are exposed in a set of search and navigation user interfaces 

and are implemented on top of the INSEMTIVES Platform for semantic annotation and management of 

semantic content. The set of search and navigation methods described in this document can be used together 

or separately to serve a particular annotation or retrieval task in or outside the context of Insemtives. The 

document explains the usage of structured conceptual queries, full-text search and co-occurrence based 

faceted search on top of semantically annotated content including textual documents and images. 
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Disclaimer 

This document contains material, which is the copyright of certain INSEMTIVES consortium parties, and 

may not be reproduced or copied without permission. 

All INSEMTIVES consortium parties have agreed to full publication of this document. 

The commercial use of any information contained in this document may require a license from the proprietor 

of that information. 

Neither the INSEMTIVES consortium as a whole, nor a certain party of the INSEMTIVES consortium 

warrant that the information contained in this document is capable of use, nor that use of the information is 

free from risk, and accepts no liability for loss or damage suffered by any person using this information. 
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Executive summary  

This document describes various methods for search and navigation over semantically annotated content. 

The retrieval methods are exposed in a set of search and navigation user interfaces and are implemented on 

top of the INSEMTIVES Platform for semantic annotation and management of semantic content. The set of 

search and navigation methods described in this document can be used together or separately to serve a 

particular annotation or retrieval task in or outside the context of Insemtives. The document explains the 

usage of structured conceptual queries, full-text search and co-occurrence based faceted search on top of 

semantically annotated content including textual documents and images. 
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1 Introduction and Overview 

The purpose of this document is to describe the different methods for search and navigation over 

semantically annotated content. The retrieval methods are exposed in a set of search and navigation user 

interfaces and are based on the INSEMTIVES Platform. The various search and navigation paradigms are 

grouped according to the types of data or content they work with: metadata, concepts, entities, multi-media 

or textual content. The set of search and navigation methods described in this document can be used together 

or separately to serve a particular annotation or retrieval task in or outside the context of Insemtives. The 

visual interfaces are also subject to change according to the needs of a specific use case. The tools described 

here have been developed according to the requirements gathered in the project so far and allow for:  

¶ handling complex and heterogeneous information resources  

¶ retrieving information resources with textual or media representation based on a set of relationships 

that are external to those resources  

¶ providing multiple search options for richer investigation  

¶ targeting and sifting results more efficiently  

¶ using authoritative information resources more effectively as guides to searching  

The description starts with the search and navigation methods, including structured conceptual queries, full-

text search, co-occurrence based faceted search and ranking of entities, and navigation of the ontology used 

as a basis of the annotation. Afterwards the document focuses on the results of these retrieval methods: 

documents, multimedia content and their annotations, entities and entity descriptions and trend timelines. 

The source code location and deployment specifics are described in the end.  
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2 Search and Navigation 

This section explains in details how to use the tools for search and navigation in order to get the needed 

results or to thoroughly explore the provided data set. Based on the different retrieval methods, explained in 

the Specification of Information Retrieval Methods for Semantic Content Deliverable (Del. 2.3.2) Error! 

Reference source not found. the INSEMTIVES Platform web UI performs four types of search & 

navigation: conceptual, full-text, combined, and Ontology navigation.  

¶ Patterns Search is about modelling frequently executed structured queries (uses predefined 

patterns for graph searching)  

¶ Full -text Search is about retrieving information resources with textual representation, allowing 

you to combine words and phrases using Logical Operators (such as AND, OR, and "") to limit, 

widen, or define your search (uses metadata, and textual content)  

¶ Facets Search is about finding entities that co-occur with other entities, points of time or time 

intervals, and terms in the same context. In other words, it helps you find unknown entities by 

defining the environment in which they appear (uses relations with other entities, concepts, or 

terms).  

¶ Ontology Navigation is about thoroughly exploring the ontology classes of entities and their 

properties in the PROTON Ontology. (uses concepts)  

2.1 Conceptual Queries 

The Conceptual Queries search paradigm (Patterns) is based on the use of entities from the knowledge 

base. The knowledge base consists of a set of data (entities, entity properties, descriptions, aliases) with 

respect to a conceptual model, in this case PROTON ontology (http://http://proton.semanticweb.org/), and 

rules for reasoning over this data.  

Patterns search provides a complex tool that helps you explore the knowledge base by using the Patterns set 

of frequently used queries with already predefined search criteria. Instead of looking for strings of characters 

in the content of the document set, like the full-text search, Patterns searches the graph of the knowledge 

base (e.g. expressed through SPARQL queries or API constructs) and retrieves entities from the knowledge 

base as well as documents containing these entities.  

2.1.1 Patterns Paradigm Specifics 

As seen in the overview above, Patterns searches the graph of the knowledge base. It provides a set of 

frequently used queries where the search criterion (types of entities, their names and the relations between 

these entities) is pre-defined.  

 

The Patterns search screen provides four fields where a query can be defined. In the Choose Predefined 

Entity Pattern  field you can select the pattern that suits your search best. Each pattern has different input 

fields, which appear in the A Pattern About section after you have selected a pattern. The values in the 

input fields restrict the types of entities forming the pattern and filter the information. In the Interested In 

field you can specify the type of result you want to retrieve. Finally, in the Search For field you can choose 

http://http/proton.semanticweb.org/
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whether to look for entities in the ontology or for the set of documents where entities matching your query 

pattern occur.  

2.1.1.1 Choose Predefined Entity Pattern Field  

Choosing a pattern from the Choose Predefined Entity Pattern field is easy. Just click an option from the 

list of patterns. These patterns are structures of two or three entity types and the relations between them (e.g.: 

ñOrganization locatedIn Locationò or ñPerson hasPosistion JobPosition withinOrganization Organizationò).  

 

 

The default view shows only the Choose Predefined Entity Pattern field. As soon as you select the most 

suitable pattern for your query and click it, the other three fields appear on the screen: A Pattern About, 

Interested In and Search For.  

2.1.1.2 A Pattern About Field  

Depending on whether you have selected a structure of two or three entity types, A Pattern About field 

consists of two or three empty search boxes respectively. You can restrict the types of entities in the pattern 

by typing their exact names (labels) in these search boxes. For example, if you have selected the pattern 

ñOrganization locatedIn Locationò, two empty boxes appear: ñOrganizationò and ñlocated in Locationò. If 

you decide to retrieve information about the following two entities: Bank of England and Britain, you just 

type their names (labels) in the respective search boxes.  

 

If you are not sure about one or more of the entities, you may use the any value character (ñ*ò). For example, 

you may want to retrieve information about the ñBank of Englandò but you may not be sure where it is 

located. In this case you may choose to enter ñ*ò in the ñlocated in Locationò search box. When you type the 

name of the selected entity, you need to enter only strings of letters, numbers, spaces, underscores and any 

value (ñ*ò).  

2.1.1.3 Interested In Field  

In the Interested In field, you can specify which of the entity types in the pattern you have selected should 

be included in the results. You do this by selecting an option from the drop down list.  

 

For example, in the case of the pattern ñOrganization locatedIn Locationò, you may be interested in:  

¶ both the organization and the location  

¶ only the organization  

¶ only the location  

Alternatively, when you have pre-defined patters of three entities, there is a greater variety of combinations.  
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2.1.1.4 Search For Field  

In the Search For field you can choose whether you are looking for entities in the ontology or for the set of 

documents where entities matching your pattern occur. At the moment you can retrieve only documents with 

textual representation, but the plan is to be possible to retrieve also images in the final version.  

 

¶ If you click you get the set of all documents matching your query. These results are 

presented with some meta-data and snippets. To learn more about the Document Query Results, 

please see Document Query Results section.  

¶ If you click you get the set of all entities matching your custom query. These results are 

presented with hyperlinks to their respective entity descriptions. To learn more about the Entity 

Query Results, please see Entity Query Results section.  

¶ If you click you can see your query represented in the SeRQL language and you can 

further customize it by entering more restrictions directly in SeRQL.  

¶ From both the Document Query Results and the Entity Query Results screens you can make a 

new query or edit your current one.  

2.2 Full -text Search 

Full -text search paradigm (Boolean) provides a tool for searching in the information resources with textual 

representation as well as in their features and structure. It allows you to combine words and phrases using 

Logical Operators, such as AND, OR, and "é", to limit, widen, or define your search. By looking for a 

given word or phrase that appears in the document content, you can retrieve a particular document or 

documents. This works like a classical search engine locating strings of characters in your set of documents. 

Moreover, you can search for some of the additional information available for each document in the 

document set. This additional information is called meta-data and consists of different document features 

such as the author of the document, the date it was created, etc.  

 

The Boolean search paradigm screen provides two fields. The first one is the Boolean Search field where 

you can define your query. You can choose to look for the information you want to retrieve in the content of 

the document set, in the meta-data available for these documents (document features), or in both. The second 

one is the Search For field where you go after you have defined your search criteria and you are ready to 

view the results.  

Boolean Search Field  

The Boolean Search field consists of the Body Content text box, the Feature drop down list, and the 

Feature Value text box.  
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2.2.1 Searching in the Body of the Document  

2.2.1.1 Body Content Text Box  

The Body Content text box is the place where you enter the keyword(s) or key phrase(s) that define your 

search. The Boolean paradigm searches for these words/phrases in the body of your set of documents.  

For example, if you want to find all documents where the keyword healthcare occurs, you just type 

healthcare in the Body Content text box.  

 

2.2.1.2 Logical Operators  

If you want to limit, widen, or define your search, you can combine words and phrases using the logical 

operators AND, OR, and òéò  

¶ AND narrows your search by combining two or more keywords/phrases. The results show only 

documents where both/all keywords/phrases appear simultaneously. If you do not use an operator 

between the keywords, AND is used by default. For example, if you type US AND healthcare (or 

just US healthcare) all documents where both words appear together are retrieved.  

 

¶ OR broadens the set of results by retrieving all documents where any of the typed words/phrases 

appear. For example, if you type health care OR healthcare, all documents containing either the 

word health care or healthcare are retrieved. OR is especially useful if there are several alternative 

spellings or synonyms of the keyword you are interested in.  

 

 

¶ ñ..ò are used when you want to search for a specific phrase. For example, if you type "US 

healthcare", only the documents containing the exact phrase "US healthcare" are retrieved.  

 

2.2.2 Searching in the Features of the Document  

2.2.2.1 Feature  

The Feature box is the place where you can select search criteria based on the document features, i.e. the 

additional information available for the documents. These features are defined according to the domain and 

the set of documents. In this case, some of the features are: the subject and author(s) of the document; some 

key entities/key phrases that are selected as characteristic of the document; the title/subtitle; the original 

URL, where the document can be found; etc.  
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To make a query by document feature, just click the drop down list and make your selection. This list shows 

the default document features available for this set of documents. For example, you can select the document 

feature TITLE .  

2.2.2.2 Feature Value  

In the Feature Value box you type the value of the document feature you have selected as you search 

criterion. For example, if you have selected TITLE  as your document feature, when you type Obama, you 

get only the documents where "Obama" is contained in the TITLE of the documents.  

 

2.2.3 Searching in the Body and the Features of the Document  

You can narrow your query even further by searching in both the document features and content. For 

example, letôs say you are interested in all documents about "US" and "healthcare" that also have the word 

"Obama" in their title. Therefore, you type US AND healthcare in the Body content text box, choose 

TITLE  from the Feature drop down list, and type Obama in the Feature value text box. The retrieved 

documents might be about the healthcare reform in the US.  

2.2.4 Document Results  

When you finish defining your query, press ENTER or click in the Search For field to retrieve 

the relevant results.  

 

For example, if you have typed healthcare as a keyword in the Body content box, when you press ENTER 

or click , all documents containing words like "healthcare" are retrieved. If, however, you have 

selected TITLE  as your document feature and you type healthcare in the Feature Value text box, the results 

contain only these documents for which "healthcare" is listed as part of the document title. The retrieved 

results are displayed in the Document Query Result screen. To learn more about it, please see Document 

Query Results section.  

2.3 Co-occurrence and Ranking of Entities 

2.3.1 Overview 

Facets search paradigm comprises both the conceptual and the full-text search retrieval methods. It provides 

an advanced tool for retrieving information about entities, points in time or time intervals, and terms that 

appear together in the same context in the document set. In other words, Facets search paradigm helps you 

find unknown entities by defining the environment in which they appear. This tracking of co-appearing 

entities, when and the frequency of appearing, is a method of aggregating the popularity rank for the given 



INSEMTIVES Deliverable D4.4.1 

Page 12 of (24)  © INSEMTIVES consortium 2009 ï 2012 

 

entities. How frequently an entity occurs in a context can signify its association with this context. From the 

frequency of occurrence you can determine if such relation exists and how strong it is. This way you can 

track some statistics for the relations between entities and documents.  

The larger amounts of data we accumulate, the more interesting relations between the entities in the domain 

that shape trends and dependencies can be analyzed. In principle, the scalability of this search paradigm 

allows you to search quickly and effectively for these correlations through extensive sets of documents.  

2.3.2 Facets Search Paradigm Specifics 

As seen in the overview, the Facets paradigm helps you find unknown entities by defining the environment 

in which they appear (co-occurrence with other entities, dates, or terms). The specific thing here is that you 

have a Document Keyword Filter search box for entering keywords and/or document feature: value, and 

optionally configurable columns for selecting entities. The columns (e.g. People, Organizations, etc.) 

represent the top ranking entities of particular types in the document set. The entity types are classes in the 

ontology. (To learn more about how to explore the ontology, please see Ontology Navigation). When you 

enter parts of entity names or when you select an entity or type a keyword and/or document feature: value, 

the facets are refreshed.  

Here you also have a Related Concepts column, which is not configurable. It shows concepts that are 

semantically related to the entities displayed in the columns on the left. The content of this column changes 

dynamically while you define your search criteria.  

2.3.3 Keyword Search 

When you type a keyword/key phrase and/or document feature: value in the Document Keyword Filter 

search box, this automatically updates the entity columns and shows the top ranking entities for the current 

selection. The Related Concepts column is also refreshed.  

For example, let's say you want documents about banks and their relation with other organizations. You type 

title:bank in the Document Keyword Filter search box, and you get the following top ranking entries in 

your entity columns: Bertrand Benoit, Li Ka-shing, and Fred Goodwin (for People) and Deutsche Telekom 

AG, Deutsche Bank, and Barclays (for Organizations). The first three entities in the Related Concepts 

column are: Friday, Financial Times, and 2001. It means that the word bank in the Title of the document co-

occurs with these entities in the same context.  

 

To clear your query, click the Clear link in the right hand corner of the screen or just press DELETE. This 

removes the keyword(s)/document feature:value from the Document Keyword Filter search box and you 

can type new keywords/document feature:value to define your search criteria.  
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2.3.4 Co-occurrence of Entities and Keywords 

When you start typing an entity in the empty search box of each column, you get a list of suggestions with 

the typed part of the entity name in highlight. For example, if you want to find information about 

Department of Treasury, as you start typing Depart in the search box of the Organizations column, you are 

offered a list of suggestions such as Department of Trade and Industry, Department of Treasury, Department 

for Work and Pensions, etc.  

 

When you select an entity, it appears in the Selected Items list. This limits your list of entities in each 

column to only these entities that occur together with it. The top ranking entities appear at the top of each 

column. The last column shows updated information on concepts semantically related to the selected entity. 

Finally, the document count is refreshed showing only the documents in which this entry appears. For 

example, when you select Department of Treasury, it appears in the Selected Items list. The content of the 

columns is immediately refreshed as well as the matching documents count.  

If you want to narrow your search, let's say, you want to find all the documents about recession and 

Department of Treasury from The Guardian. You can select the other entities from the different columns and 

they are added to the Selected Items list. This again updates the content of the columns and the document 

count. For example, you can select Department of Treasury from the Organizations entity class column and 

choose Guardian from the related concepts and type recession in the Document Keyword Filter text box 

and observe how the content of the columns and the number of document results change. This example 

shows the rich capabilities of the INSEMTIVES platform retrieval methods as defined in D.2.3.2.[1] and 

D.3.3.1.[4]  

 

To change the restrictions of your query and remove an item from the Selected Items list, just use the icon 

and the item are added to the Recent Items history. For example, if you decide to remove òGuardianò from 

your selection of search criteria, and instead choose all documents to be form 2001, just click the icon and 

choose 2001 from the Related Concepts column.  

 

To add it back to the Selected Items list, just click the icon next to the entry in the Recent Items list.  
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2.3.4.1 New Queries 

If you want to create a new query, click the Clear link in the top right corner of the Facets screen. This 

clears all restrictions from your previous query and you can start defining new search criteria.  

2.3.4.2 Column Configuration 

The columns of entity classes are optionally configurable. To specify the entity class for each column, click 

the Options link in the top right corner of the Facets screen. This opens a new Options screen that shows 

the three default columns. If you want to select new categories, click the arrow next to each column heading 

and make your selection from the drop down list representing the ontology classes. For example, instead of 

ñPeopleò, you can select ñJob Positionsò as the entity class of the fist column. When you select an option, 

click Apply  and then Close.                        

     

 To add more columns, click the  icon and a new field appears. Select a category for it and click 

Apply . Now you have four columns in the Facets screen. If you decide to return to the default number of 

columns, click the  icon and you have three columns again.  

2.3.4.3 Entity Description 

To see the entity description, click the red magnifying glass in front of each entity name in the columns. This 

opens an Explorer  screen. It is divided into two sections. The first section displays a list of the main 

relations defined for the selected entity and the second one - the entities to which it is related.  

For example, if you click on the red magnifying glass next to Department of Treasury, in the first section of 

the entity description, Department of Treasury is defined as an entity of the type ñMinistryò. It is marked as 

trusted which means that it was pre-populated in the knowledge base from a trusted source. Its main alias is 

Department of Treasury but it also has other aliases like: Treasury Department and Treasury.  

 

In the second section, there is a list of resources related to the selected entity Department of Treasury that are 

News articles. If you want to see the full list, just go to the link �³�F�O�L�F�N���K�H�U�H�´ at the bottom of the screen.  

All related entities are marked as hyperlinks. By clicking on these hyperlinks, you can continue browsing the 

respective entity descriptions for each one of them.  

You can also use the icons in the top right corner of the screen in the following way:  

¶ To see the full list of relations defined for the selected entity, click the icon.  






















