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Abstract

This deliverable describes some methods for seardmanigation 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
semantic content. The set of search and navigation methods described in this document can be used togethel
or separately to serve a particular annotation or retrieval task in or outside the context of Insemtives. The
document explains the usage of stmmed conceptual queries, fu#ixt search and eoccurrence based

faceted search on top of semantically annotated content including textual documents and images.
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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 odésithe context of Insemtives. The document explains the
usage of structured conceptual queries-tRitt search and eoccurrence 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 réifite 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
groupeal according to the types of data or content they work with: metadata, concepts, eniities\eaia

or textual contenfThe set of search and navigation methods described in this document can be used together
or separately to serve a particular annotatio 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 describec
here have been developed according to the requirements gathered in thesprigjeand 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

1 providing multiple search optionsifricher investigation
9 targeting and sifting results more efficiently
9 using authoritative information resources more effectively as guides to searching

The description starts with the search and navigation methods, including structured conceptslfqlkeri

text search, coccurrence 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 atiteir 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 navigatimfeinto 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 (De). Rr&?!
Reference source not foundthe INSEMTIVES Platform web Ul performs four types of search &
navigation: conceptual, futext, combined, and Ontology navigation.

1 Patterns Searchis about modelling frequently executed structured querieses predefined
patterns fographseaching)

1 Full-text Searchis 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 textosdnt)

1 Facets Searchis about finding entities that emccur 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 (usaations with other entities, concepts, or
terms).

1 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 Queriessearch paradigniPatterns) 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 ontoldtpy/(http://proton.semanticweb.oygand

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 alregoledefined search criteria. Instead of looking for strings of characters

in the content of the document set, like the-fekt search, Patterns searches the graph of the knowledge
base (e.g. expressed through SPARQL queries or API constructs) ancesettigities from the knowledge

base as well as documents containing these entities.

211 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 seamaterion (types of entities, their names and the relations between
these entities) ipre-defined.

] e/eﬁ,’lm ! ] o PATTERNS « FACETS +\ BOOLEAN +\ ONTOLOGY +\ ADD IMAGE

Person hasPosition JobTitle withinOrganization Organization :_J
Organization locatedIn Location

Organization locatedIn Location1 subRegionOf Location2

Person hasPosition JobPosition

Location] subRegionOf Location2

Company activeInSector IndustrySector ;_I

Patterns:

The Patterns search screen provides four fields where a query can be defined. @intlose Predefined
Entity Pattern field you can select the pattedmat suits your search best. Each pattern has different input
fields, which appear in thA 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 informé#tidghe Interested In

field you can specify the type of result you want to retrieve. Finally, ib&@ech For fieldyou can choose

© INSEMTIVES consortium 20092012 Page7 of (24)
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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.

21.1.1 Choose Predefined Entity PatternField

Choosing a pattern from th&hoose Predefined Entity Patternfield is easy. Just click an option from the
list of patterns. These patterns are structures of two or three entity types and the relations betweem them
iOrgani zation |l ocatedln Locationd or fAPerson hasP

Patterns: | Person hasPosition JobPosition withinCroanization Organization

Orgarization locatedIn Location

Qrganization locakedIn Location subRegionOf Location
Person hasPosition JobPosition

Location subRegionOf Location

Campany activelnSector IndustrySector

The default view shows only théhoose Predefined Entity Patternfield. As soon as you select the most
suitable pattern for your query anlick it, the other three fields appear on the scrée®attern About,
Interested In andSearch For.

2.1.1.2 A Pattern About Field

Depending on whether you have selected a structure of two or three entity tyPagtef About field

consists of two or three ertypsearch 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
AOrgani zation | ocatedln Locatziadn to,n ot vamn de mip toyc ali ®xde
you decide to retrieve information about the following two entitigemk of Englandand Britain, you just

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

Organization | Bank of England

located in Location | Britain

If you are not sure about one or more of theiergits , you may use the any val ue
you may want to retrieve information about theBa n k o f bl yog maymat dbe sure where it is
|l ocated. I n this case you may choose t oyoetypethe A* O

name of the selected entity, you need to enter only strings of letters, numbers, spaces, underscores and any
value (A*0) .

2.1.1.3 Interested In Field

In theInterested In field, you can specify which of the entity types in the pattern you haeetsdl should
be included in the results. You do this by selecting an option from the drop down list.

Patterns

For example, in the case of the pattern AOrgani za
il both the organization and the location
1 only the @ganization
bl only the location

Alternatively, when you have pidefined patters of three entities, there is a greater variety of combinations.

Page8 of (24) © INSEMTIVES consortium 2008 2012
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2.1.1.4 Search ForField

In the Search Forfield you can choose whether you are looking for entities in the ontolofgy 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.

T If you click Es==dildiliyou get the sedf all documents matching your query. These results are
presented with some mediata and snippets. To learn more about the Document Query Results,
please seBocument Query Resulsection.

1 If you click linuuiﬂyou get tle 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 séstity Query Resultsectbn.

1 If you click Lu-u-m-iyou can see your query represented in the SeRQL language and you can
further customize it by entering more restrictions directly in SeRQL.

1  From both theDocument Query Resultsand theEntity Query Results screens you can make a
new quey or edit your current one.

2.2 Full -text Search

Full-text searchparadigm (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 andupimgses
Logical Operator s, such as AND, OR, and " é", to
given word or phrase that appears in the document content, you can retrieve a particular document or
documents. This works like a classical seamfjiree 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 nttea and consists of different docurhdeatures

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

Body content:

Feature: |EERELEIED

Feature value:

The Boolean search paradigm screen provides two fields. The first oneBedlean Searchfield where

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

the document set, in the metata available for these documents (document features), or in both. The second
one is theSearch Forfield where you go after you have defined your search criteria and you are ready to
view the results.

Boolean Searcltfield

The Boolean Searchfield consists of théBody Content text box, theFeature drop down list, and the
Feature Valuetext box.

© INSEMTIVES consortium 20092012 Page9 of (24)
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221 Searching in theBody of the Document

2211 Body Content Text Box

The Body Content text box is tle 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 keywwralthcareoccurs you just type
healthcarein theBody Contenttext box.

Body content: | healthcare

Feature: | RN -

Feature value:

2212 Logical Operators

If you want to limit, widen, or define your search, you can combine words and phrases using the logical
operators AND,ORa n @& 0 0

1 AND narrows your search by combining two ooma keywords/phrases. The results show only
documents where both/all keywords/phrases appear simultaneously. If you do not use an operator
between the keyword&ND is used by default. For example, if you tyd8& AND healthcare(or
just US healthcare) alocuments where both words appear together are retrieved.

Body content: | US AND healthcare

1 OR broadens the set of results by retrieving all documents where any of the typed words/phrases
appear. For example, if you tyfealth careOR healthcare all documents containing either the
word health careor healthcareare retrievedOR is especially useful if there are several alternative
spellings or synonyms of the keyword you are interested in.

Body content: | health care OR healthcare

i A..0 are used when you want to search for a specific phrase. For example, if yotlU§pe
healthcare", only the documents containing the exact phtak&healthcare'are retrieved.

Body content: | "US healthcare”
222 Searching in theFeaturesof the Document
2221 Feature

The Feature box is the place where you can select search criteria based on the document features, i.e. the
addiional 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 selectedtzracteristic of the document; the title/subtitle; the original

URL, where the document can be found; etc.
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Feature:

Feature value:

To make a query by document feature, just click the drop down list and make your selection. This list shows
the default document features aadie for this set of documents. For example, you can select the document
featureTITLE .

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 selecfBdLE as your document feature, when you typbama you
get only the documents where "Obama" is contained in the TITLE of the documents.

Body content:

Feature: MUIES o

Feature value: | Obama

2.2.3 Searching in theBody and the Featuresof the Document

You can narrow your query even further by searching in both tleengent features and content. For
exampl e, |l et 6s say you are interested in all doct
"Obama" in their title. Therefore, you typdS AND healthcarein the Body content text box, choose

TITLE from theFeature drop down list, and typeg@bamain the Feature valuetext box. The retrieved
documents might be about the healthcare reform in the US.

224 Document Results

When you finish defining your query, press ENTER or cl=ssiilliin the Search Forfield to retrieve
the relevant results.

For example, if you have typdualthcareas a keyword in thBody contentbox, when you presSNTER

or clickssssiadil all documents containing words like "healthcare" are retrieved. If, however, you have
selectedl'TLE as your document faare and you typlealthcarein theFeature Valuetext 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 motetaplease se®ocument

Query Resultsection.

2.3 Co-occurrence andRanking of Entities

2.3.1 Overview

Facetssearch paradigm comprises both the conceptual and thHexullearch retrieval methods. It provides

an advanoe 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 environmentwhich they appear. This tracking of-appearing

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

© INSEMTIVES consortium 20092012 Pagell of (24)
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entities. How frequently an entity occurs in a context can signify its association with thestcémom 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 interestatpmns 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 (eoccurrence with other entities, dates, or terms). The specific thing here is that you
have aDocument Keyword Filter search box for entering keywords and/or docunfieature: valugand
optionally configurable columns for selecting entities. The columns (e.g. People, Organizations, etc.)
represent the top ranking entities of particular types éndibcument set. The entity types are classes in the
ontology. [To learn more about how to explore the ontology, pleaseOsgelogy Navigation When you

enter parts of entity names or when you select an entity oratyegword and/or documefeature: valug

the facets are refreshed.

Here you also have Related Conceptscolumn, which is not configurable. It shows concepts that are
semantically related to the entities displayed in the columns on the left. The adritéistcolumn changes
dynamically while you define your search criteria.

2.3.3 Keyword Search

When you type a keyword/key phrase and/or docurfeatture: valuagn the Document Keyword Filter
search box, this automatically updates the entity columns and shevwsp ranking entities for the current
selection. ThdRelated Conceptsolumn is also refreshed.

For example, let's say you want documents abaoksand their relation with other organizations. You type
titte:bank in the Document Keyword Filter searchbox, and you get the following top ranking entries in
your entity columnsBertrand BenoitLi Ka-shing andFred Goodwin(for People) andeutsche Telekom
AG, Deutsche Bankand Barclays (for Organizations). The first three entities in the Related Cascep
columnare Friday, Financial Timesand2001 It means that the woilgankin the Title of the document eo
occurs with these entities in the same context.

[Poople ]
(Mo items selected) | | Friday P
The Financial Times

22 matching entities 20 matching entities 14 matching entities
(No recent items) @ Bertrand Benoit & Q Deutsche Telekom AG @ Hong

QU @ Deutsche Bank @ F

Q Fr @ Barcla QU m of Great B... .

Q H Q us 2=

@ 1 mit.

TEDE
pzapOR

e

HduEnpEE

Jclolelojofofeloyelofolol

Jelclofojofofojelelcofofoielofelelefofofolofel el ]

LOLPLLOLPOLLPPLLH

all selected entities

title:bank 1-7 of 7 documents matching the search criteria.

Date Title

Matching documents: 7 10-08-2001 Deutsche Bank faces iry
Between: 24 Feb, 2001 - 24 Mar, 2010 .y of the land of

over Telekom trade
itled to investigate suspected bre...

DOCU M 08-08-2001 Scottish bank fires first round in interest war

02-08-2001 Bank of England cuts interest rate to fight slowdown

10-08-2001 Scoot selling Loot to avoid bankruptcy

10-08-2001 German bank adds to gloom with o profits fall

08-08-2001 Bank of England warns of 'prolor

08-08-2001 Bank of England reduces growth forecast for UK

To clear your query, click th€lear link in the right hand corner of the screen or just p@BEEETE. This
removes the keyword(s)/document feature:value fromDibeument Keyword Filter search box and you
can type new keywords/document feature:value to define your search criteria.
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234 Co-occurrence of Entities and Keywords

When you start typing an etytin 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 Treasunas you start typin®epartin the search box of th@rganizationscolumn, you are
offered a list of suggestions suchRepartment of Trade and Industiyepartment of Treasurpepartment

for Work and Pensiongtc.

5 matching entities

Q Department of Trade and L...
Q Departmer
Q Departmer
Q Departmer s
@ Department Of Health

When you select an entity, it appears in 8wected Itemslist. This limits your list ofentities 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 documentount is refreshed showing only the documents in which this entry appears. For
example, when you seleBepartment of Treasuyyt appears in th&elected Itemdist. The content of the
columns is immediately refreshed as well as the matching documeints co

If you want to narrow your search, let's say, you want to find all the documents ralbeasionand
Department of Treasurfiyom The GuardianYou can select the other entities from the different columns and
they are added to tHeelected Itemdist. This again updates the content of the columns and the document
count. For example, you can sel8apartment of Treasurfrom the Organizations entity class column and
chooseGuardianfrom the related concepts and tyeessionin 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 [P12.aritd
D.3.3.1[4]

(Pocple |
= Department of Treasury ] | ] @ wednesday ~
= Guardian s

19 matching entities 25 of 30 shown below 9 matching entities

@, Department of Treasury
18M
P

papers Limit...
ional

] @ United Kingdom of Great B.

Petroleum.

4 owning
epartment of Trade and 1.. @ Palm,
e Fe

ugeot
bey National plc

EETDZUODA4DIO

gge

Summer Compet .
St Ives =
This Year v

m

nergis Plc
ogica plc
Misys plc Y

PPPPPPLPPPP,

| Document Keyword Filter [/~ containing all selected entities

TECession 1-1 of 1 documents matching the search criteria.

Date Title

Matching decuments: 1 07-08-2001 Manufacturing now in recession
Between: 01 Aug, 2001 - 11 Aug, 2001 ..ardian | Manufacturing now in recession Manufacturing now in recessi...

M W View all documents |

To change the restrictions of your query and remove an item froBetbeted Itemdist, just use thElicon

and the item are added to the Recent I tems histor
your seletion of search criteria, and instead choose all documents to be form 2001, just Elicheand
choose2001from theRelated Conceptscolumn.

[l Department of Treasury
Bl 2001

To add it back to the Selected Items list, just click*icen 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 t@éear link in the top right corner of thEacetsscreen. This
clears all restrictions from your previous query and you can start defining new search criteria.

2.34.2 Column Configuration

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

the Options link in the top right corner of thEacetsscreen. This opens a néptions screen that shows

the three default columns. If you want to select netegmies, 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
nPeopl eo, you can select AJob Positionst@anaopton, t he
click Apply and therClose

Facets Options
=

™ | SE— Person 5

= E— Organizat -+

# [ ----Location ]
!'.Apply.\. (mi\

To add more columns, click tf®icon and a new field appears. Select a category for it and click
Apply. Now you have four columns in th&acetsscreen. If you decide to return to tefault number of
columns, click thd]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 anExplorer screen. It is divided intowlo sections. The first section displays a list of the main
relations defined for the selected entity and the secondtbreentities to which it is related.

For example, if you click on the red magnifying glass nex@e¢partment of Treasuryn the first section of

the entitydescriptionDepartmentof Treasuryi s def i ned as an entity of the
trusted which means that it was fpr@pulated in the knowledge base from a trusted source. Its main alias is
Department of Treasuryut it also hasther aliase$ike: Treasury Departmerand Treasury

In the second section, there is a list of resources related to the selecteDapditynent of Treasumpat are
News articles. If you want to see the full list, just go to thie i O L F N aKthielbbttom 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 righteorof the screen in the following way:

1 To see the full list of relations defined for the selected entity, clickitiman.
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