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1 Executive summary

The aim of this report is to elaborate the market potential and how to exploit the knowledge,
research results, software, services and methodologies of the PATHS project. In this report,
‘products’ is used as a collective term to describe all exploitable outcomes of the PATHS
project. A market study has been carried out within the Europeana community and the
results are presented in the report.

All PATHS products are defined and described by the responsible organization. In order to
point out possible ways of making the products marketable after the end of the project period
the description of each product is important.

IPR constraints on both project level and partner organisation levels are elaborated.

Commercial rights related to each of the products have been clarified and the cost/profit
model established

An online questionnaire was executed towards a sample of organizations that are envisaged
to be relevant end-users of PATHS products and services. The results of the survey have
been analysed in order to determine how best to sustain each of the products.

Depending on the nature of the ‘product’, a strategy has been formulated to secure
continuation and uptake in the market. This is achieved through three alternative strategies
for sustainability and exploitation:

Scientific exploitation is applicable to knowledge and prototypical software products that
will be sustained through continued research. It also applies to projects and that need
further work before they are ready for the market. The following ‘knowledge products’ have
been found to have significant potential for scientific exploitation:

* Further refinement of the PATH paradigm to be refined, standardized and adapted to
handle any content through a Linked Data approach;

* Information retrieval service;
* Natural language processing techniques;
* Map based information visualization and exploration of thesauri.

The second exploitation strategy is commercial exploitation, i.e. the PATHS products that
independently constitute commercial software and services, or the PATHS function libraries
that constitute part of other existing or new commercial software products. The following
products have been found to have significant potential for commercial exploitation, i.e. to
constitute independent or partial commercial software and/or services:

¢ Recommender systems;
* Open Web API for application development;

» Content enrichment through Natural Language Processing techniques as a Cloud
SaaS service;
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» Sentiment analysis tools for web content.

PATHS products that do not fit into either of the first two strategies but have significant re-
use value will be sustained through a strategy that will transform the products into stand-
alone Open Source components or commit new modules to existing, widely deployed Open
Source software products with a significant developer base and interest community.

Action plans have been prepared that defines specific follow-up activities for the prioritized
products. In addition to describing the necessary steps forward, the plans also assign
responsibilities to legal persons to secure the timely execution of the exploitation plan after
the completion of the project.
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2 Introduction

2.1 Overview of Exploitation in PATHS

Exploitation has been on the agenda of PATHS from the first months of the project, related
to the development of tool, services and prototypes, user evaluations, dissemination
activities and marked assessments.

Two functional prototypes have been developed and evaluated, altogether this work forms a
large pool of competence, knowhow, experience and operational tools and components. For
exploitation, re-use of these results in scientific, commercial and educational purposes is
required.

PATHS has been contributing to the Europeana initiative with technology, data integration
and promotion, and enabling low-cost integration through APIs for cultural portals. The
results are being made available as open-source components whenever this is applicable.

Exploitation of PATHS project results in the post-project phase is described and planned in
this document. The document is based on a marked survey of business needs from
organisations that are potential users of the PATHS technology and from the partners’ own
visions and ideas for re-use of the results of PATHS.

Protection of intellectual rights is critical for correct exploitation and re-use and even though
the principles of open-source is being given priority, IPR is a major element of the
exploitation plan and is resulting in a set of license and distribution agreements.

2.2 Roles and Responsibilities

The development of the exploitation plan has been a joint effort of the entire PATHS
consortium. AVINET has been responsible for developing the structure of the
exploitation plan, for conducting the market study as well as the review and analysis of
inputs contributed by the wider consortium.

MDR, in the company’s capacity as project manager, has been responsible for clarifying
and developing the license and distribution agreements that makes it possible to move
forward with the joint and separate exploitation strategies for each of the PATHS
products.

Finally, all partners contributed to the development of the action plans and have been
assigned joint or independent responsibilities for implementing the exploitation plan
depending on the nature of the specific product and activity.

2.3 Strategy and Action Plan

In order to keep the PATHS knowledge, products and services alive after the end of the
project it is necessary to have a market strategy and an action plan describing how to
put the project results further. A strategy in this sense will be a plan or method for
achieving our goal over time. An action plan describes how we want to go further with
the PATHS products. Every product group is listed in chapter 9 together with a vision for
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how they could be brought to market, an named individual with responsibility for
exploring this and an expected timescale.
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3 Methodology

This chapter describes the methodology that has been applied in the preparation of the
exploitation plan and its underlying components.

Define
products

Identify
partners'
IPR constraints

=

Assess
potential
of products

Identify market
interest

Choose

strategy

X

Open " ’

Develop and
execute
exploitation plan

Commercial ’

L

Scientific ’

Figure 1: Schematic presentation of Methodology
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3.1 Define products

The scientific research in the PATHS project produces three distinctive types of results that
in this document are referred to as “products”. The term is used to denote “something” that
can be transformed into sustainable, marketable entities:

1. Research results & knowledge
2. Software
3. Services & methodologies

In order to describe how these products may be brought to market through the exploitation
activities of the PATHS project it is first necessary to identify the distinctive project results
that satisfy the above criteria, bundle them and classify them according to the above
categorization.

This is dealt with in Chapter 4.

3.2 Identify partners’ IPR constraints

Having successfully identified all the “products” resulting from the project it is necessary to
identify the possibilities and constraints posed by the IPR policies of:

A. The consortium agreement, project level agreements
B. The individual partners IPR policies
C. Base licenses with terms and conditions that propagate upstream

This is dealt with in Chapter 5.

3.3 Identify market interest

Once the products are identified and IPR issues have been cleared, it is necessary to
identify the market interest and permissible business models for PATHS products within the
envisaged target market.

For this purpose, a market survey was conducted to study the business needs of
organisations who are potential users of PATHS technology, any barriers to adoption,
competitive products and services as well as the potential market size and development over
a 5 year period.

3.4 Assess potential of products (SWOT)

Review the potential for the development of commercial products or services based on
PATHS’ results, alternative exploitation strategies, risks and threats, and the potential routes
to market.

3.5 Choose strategy and develop exploitation plan

An exploitation plan has been developed for the project based on the market survey and the
review of development potential. The exploitation plan details the exploitable results of the
project, how they can impact the research field and enter the market strategies. Its aim is to
explain how the outputs of the project will be exploited and the common and individual
strategies of project partners. The document will be maintained and updated to reflect
possible refocusing of user-oriented and industrial work.

11
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3.6 Interaction

All partners have been involved in preparing a Market Agreement for the Consortium stating
the IPR and rights for using technology and content within the consortium during the
project’s lifetime. MDR will develop license and distribution agreements for the project
results. This is dealt with in Section 9.

12
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4 PATHS Products

This chapter identifies PATHS products and services. The partner or partners leading the
development of each product is listed in parenthesis following its description.

4.1 Research results, knowledge

411 PATHS as a paradigm for navigating cultural heritage collections (all)
The PATHS project made use of paths, or trails, through cultural heritage collections as a
navigation paradigm. The use of trails to navigate collections is not a new approach, and
was described by Vannevar Bush as far back as 1945 in the context of the MEMEX system.
However, previous applications have focussed on the development of tools that support path
creation on open, dynamic collections such as the internet (e.g. Walden’s Paths and Storify)
or on static trails through collections that are effectively tours and these are normally
manually created (e.g. Europeana’s virtual exhibitions). In addition, little investigation has
been undertaken regarding the kinds of paths users create to guide users through digital
collections on specific topics or themes.

PATHS offers users functionality in which they can follow, create and share paths through a
‘closed’ collection of cultural heritage items. An advantage of the choice of using a closed
collection is that a significant amount of processing can be applied to enrich the collection
and this supports the user’s exploration and path creation. The same processing could not
have been applied to an ‘open’ collection, such as the Internet, due to its size, heterogeneity,
and constant change. A further advantage of the approach used in the PATHS project is that
by allowing users to create their own paths through the collection, it allows the user to
explore the collection more fully and dynamically than would be possible if they were
following fixed trails.

4.1.2 Information Retrieval (USFD, UPV/EHU)

The project has contributed to existing knowledge about functionality that can support users
with exploratory searching and sensemaking activities. There is currently much interest in
supporting exploration (as compared with more traditional searching and browsing) and the
novel visualisations, hierarchical navigation functionality, paths and workspace feature are
all ways of supporting users with explore activities. The project has investigated the role of
users’ cognitive style on their navigation patterns, another area currently under investigation
in IR research.

4.1.3 Recommender Systems (USFD, UPV/EHU)

The project experimented with various forms of recommendation to support users during
exploration and navigation of the digital content. Recommendations utilising content-based
and concept-based approaches have been experimented with during the project to provide
personalised and non-personalised (or generic) recommendations for specific items. The
use of typed similarity methods is one example of how state-of-the-art research has been
advanced in the PATHS project. Additional experiments have also been carried out making
use of different sources of information to provide recommendations. This is on-going
research and all experiments and results will be published in a forthcoming research
publication.

13
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4.1.4 Natural Language Processing (UPV/EHU, USFD)

The project applied a range of Natural Language Processing (NLP) techniques to cultural
heritage content in order to enrich it with additional information that supports the user’s
experience of navigating the collection. This process included the direct application of
existing NLP tools without modification, the tuning of tools to the cultural heritage domain
and the exploration of novel problems. The choice of approach depended on whether
appropriate software tools and techniques were available or not. The consortium sought to
re-use existing tools where these were available, although novel algorithms and techniques
were also developed during the project. More specifically, the following NLP techniques for
the analysis of cultural heritage content were developed:

1. Identification of key entities within item descriptions. This was carried out by applying
existing NLP toolkits (Freeling and GATE) to collection metadata. Performance of each
toolkit was compared and Freeling was used due to its reliable analysis and support for
multiple languages.

2. Generation of internal links. Algorithms were developed to identify the similarity
between items in the collection based on their meta-data. These approaches were applied
on a large-scale (to around half a million items) in order to identify pairs of similar items. A
novel extension of this work was the development of techniques to identify the type of the
similarity, this is in contrast to the majority of work on similarity that has been carried out
within NLP which has been concerned with generic notions of “similarity” and “relatedness”.

3. Generation of typed internal links. PATHS also identified additional types of similarity
relevant to the cultural heritage collections used in the project (e.g. “similar author” and
“similar time period”). The identification of these similarity types was motivated by users who
wanted to be provided with a reason for why items were similar in order to enrich their
navigation experience and understand the reason why items are being recommended to
them. The typed similarity task was used as part of a community evaluation exercise at a
major international conference.

4. Generation of links to Wikipedia articles. Links to related material were added to the
collection metadata in order to provide background information about the items and
additional explanations about their significance to users. These were inline links connected
with important terms mentioned in the item’s description. They were added using the freely
available WikiMiner software tool developed by the University of Waikato. WikiMiner’s output
was post processed to generate as good links as possible for cultural heritage material.

5. Generation of identity links to wikipedia articles. In addition, further links were
generated by linking entire items to relevant Wikipedia entries where available. These links
were not inline, in the sense that they do not annotate the item’s metadata, and are simply
attached to the item.

6. Automatic generation of hierarchies. Hierarchies are useful to support navigation and
provide the user access points to and an overview of the collection. However, the
aggregated collections from Europeana used in the project do not use a single hierarchy, in
fact some of the collections do not provide any hierarchical information. Consequently,
algorithms to automatically create hierarchies from the collection were developed. The first
algorithm, WikiFreq, uses Wikipedia link frequencies across the Europeana collection to
organise the items. The second, WikiTax, uses the Wikipedia Taxonomy, a taxonomy

14
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derived from Wikipedia categories. The two approaches are combined to create the
WikiMerge hierarchy.

4.1.5 Information Visualization (USFD)

Within the PATHS project a novel ‘map-based’ interface has been developed that provides
an overview of the semantic space. This advances existing understanding of methods for
providing collection overviews and the map-based interface in PATHS combines methods
from Geographic Information Systems (GIS) and Natural Language Processing (NLP). The
map-based interface has formed the basis of peer-reviewed publications and will be an
aspect of the project that partners will take forward to produce a more refined method for
visualising cultural heritage document collections. The potentially exploitable software of the
map-based interface is described in greater detail below under “software products” below.

4.2 Software products

4.21 Natural language processing tools for enrichment of metadata
(UPV/EHU,_USFD)

1. Identification of key entities within item descriptions: Descriptions of items often
mention key entities, such as people, locations and dates. There were identified
automatically in the meta-data of the three collections by applying FreeLing (Padro et al,
2010), an open source library of language processing tools which carries out several stages
of linguistic analysis: identification of nouns via part of speech (PoS) tagging. Lemmatization,
multiword-unit recognition and recognition of named entities (dates, places, people,
organisations etc.). The software is owned by UPV/EHU. It uses Freeling (GPL v2.0 with
dual license - commercial licensing also available) and Stanford CoreNLP (GPL v2.0 with
dual license - commercial licensing also available).

2. Generation of internal links: Information about which items are similar within a collection
is useful for navigation, grouping together related content and recommendation of interesting
content. Links between items in the collection were generated based on the similarity
between the items. The technique used for determining the similarity between items in
cultural heritage collections was Latent Dirichlet Allocation (LDA) to discover latent “topics”
within the collection. The approach is described by Aletras et al. (2012). Ownership of this
software belongs to USFD. It uses the gensim package (GNU LGPL) to carry out LDA.

3. Generation of typed links: The previous software was extended to indicate the reason
pairs of items could be considered similar. This additional knowledge assists users in their
understanding about how items in the collection are related together. Various types of
similarity were identified: similar author, similar people involved, similar time period, similar
location, similar events, similar location and similar description. Similar pairs of items were
identified using a range of techniques described in Agirre et. al. (2013) obtaining the second
position in a public competition. Ownership of this software belongs to UPV/EHU and USFD.
It uses Weka for the machine-learning component, which is GPL 3.0. Although the prototype
used internal links produced above, it could use other software, including in-house software
by UPV/EHU.

4. Generation of links to Wikipedia articles: The information associated with each item,
which is sometimes very limited, was augmented by providing links to related articles in
Wikipedia. The software used is based on Wikipedia Miner (Milne and Witten, 2008). See

15
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Fernando and Stevenson (2012) for further details about how Wikipedia Miner was adapted
for cultural heritage documents. This process generated in-line links in the item’s meta-data.
Ownership of this software belongs to USFD, and includes Wikipedia Miner (GPL License).

5. Generation of identity links to Wikipedia articles: In addition, software to map items to
Wikipedia articles when appropriate articles could be found was produced, using the links
generated in the previous step (Agirre et. al. 2012). Ownership of this software belongs to
UPV/EHU and USFD. Although the prototype used links to Wikipedia produced with
Wikipedia Miner, those links could be produced with other software, including in-house
software by UPV/EHU.

6. Automatic generation of hierarchies: The Wikipedia background links added to the item
meta-data were used to automatically generate hierarchies that the cover the entire
collection. Two approaches are used to generate hierarchies, WikiFreq and WikiTax.
WikiFreq uses Wikipedia link frequencies across the Europeana collection to organise the
items. The links in the metadata associated with each item are ordered based on their
frequency in the entire collection and that set of links then inserted into the hierarchy. The
WikiTax approach uses the Wikipedia Taxonomy (Ponzetto and Strube, 2011), a taxonomy
derived from Wikipedia categories. Europeana artefacts are inserted into this taxonomy
using the links added by Wikipedia Miner with each artefact being added to the taxonomy for
all categories listed in the links. This leads to a taxonomy in which artefacts can occur in
multiple locations. The two approaches are combined to create the WikiMerge hierarchy.
See Fernando et al. (2012) for further details. Ownership of this software belongs to
UPV/EHU and USFD. The software used a resource called WikiTax (GNU Free
Documentation License). Although the prototype used links to wikipedia produced with
Wikipedia Miner, those links could be produced with other software, including in-house
software by UPV/EHU.

4.2.2 “Topic map”, map visualization of thesaurus

The name of this product is merely a working title and should not be confused with the
semantic markup technology XML Topic Maps (XTM) 1.0. In PATHS, “topic map” refers to a
visualization whereby hierarchically structured semantic concepts that are attached to the
documents are used to create a visualisation of the semantic space that resembles a Google
Map. The PATHS approach is novel in that the hierarchical structure is exploited to enable
the approach to scale to large document collections and to create a map where the higher
levels of spatial abstraction have semantic meaning. For further information about the
approach refer to (Hall & Clough, 2003).

The novel Hierarchical Spatialisation Algorithm (HSA) created in PATHS requires as its input
a thesaurus, a collection of documents, and a mapping of the documents into the thesaurus.
From these it generates a hierarchical, semantic map using a six-step pipeline. The first
three steps (Tree pruning, Item pruning, Vectorisation) pre-process the thesaurus into the
structure required for the main spatialisation algorithm. The next two steps (Spatialisation,
Positioning) create the spatialisation of the thesaurus and the documents in the collection.
The last step (Post-processing) creates the final map outline.

The output of the approach is a map-based overview of concepts used to describe the
document collection that resembles a Google Map. Topics in the thesaurus are shown as
islands; the size and centrality of each island is determined by the number of sub-topics, as

16
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well as the number of information items attached to each topic node. As the user zooms
further in on the map, leaf topics from the next hierarchical level of the branch become
visible. Once the user reaches detailed zoom levels, information items that are attached to
the leaf topics are displayed as clickable map pins. When the user clicks on a map pin, they
are hyperlinked to the landing page of the individual resources.

The PATHS project developed the technology necessary to create a virtual landscape based
on a multi-hierarchy of labelled topics. For the purpose of rendering this into map tiles,
usable by the commonplace Internet mapping frameworks, the Mapnik library is utilized.
Mapnik is Open Source under the LGPL license.

The visualization mechanism utilizes the JavaScript mapping library Leaflet to create a
responsive user interface on the client side. Leaflet is also Open Source under a special
license that permits modifications and redistribution provided the license is published
alongside the library. In the PATHS prototype, PostgreSQL and PostGIS (both Open
Source) are used to serve the topics that are shown as pins in the map. This is however not
a strong dependency and it is possible to alter the product so that it can be used with other
back-end technologies.

The “topic map” technology could be applied to any hierarchy in any domain, not necessarily
a topic hierarchy and definitively with a wider application than the cultural heritage domain.
This product is too narrow to live on its own but could be refined into a plugin to a
mainstream software (i.e. Wordpress, Joomla or similar) or be made part of an existing,
widely used visualization library (i.e. D3.js or similar)

4.2.3 Recommender system: real-time generation of links to relevant content
in same collection (UPV/EHU, USFD)

The developed recommender system provides non-personalised recommendations based
on item-to-item co-occurrences. Co-occurrence information (items that have been viewed
consecutively in the same session) has been mined from a sample of Europeana portal logs
to power the recommendations (Clough et al., 2013). The system assists users with
recommendations of the kind "people who viewed this item also viewed this item", providing
links to other items in the collection. The owners of this product are UPV/EHU and USFD.

4.2.4 Sentiment analysis for web content resources

This proprietary technology was part of existing IPR brought into the project by consortium
partner i-sieve and was already at the outset a well-established commercial service. The
sentiment analysis is carried out by a piece of software that takes two inputs:

1. atopic, typically a brand or the name of a physical or legal person and keywords
associate with this brand

2. existing web resources, automatically identified through major search providers (i.e.
Google, Yahoo) indexes

The software first identifies the relevance of each web resource against the topic that is
being analyzed and then extract information on what “the web” says about the topic, why
“the web” is saying what it is saying and how “the web” perceives a topic in relation to its
counterparts (i.e. competing brands). In the PATHS project, this technology was applied to
(1) the brands “Europeana” and “PATHS” versus other comparable entities and (2) individual
cultural heritage content resources.
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The software already has a wide customer base and through the project new application
areas within the cultural heritage domain has been identified. As stated in the project
agreement, this is a proprietary, non-open source technology that was brought into the
project in a near complete state and is the exclusive property of i-sieve technologies.

4.2.5 Open Web API for working with PATHS

The Web API for working with PATHS is in its present form has a strong dependency
towards the underlying Europeana based data model. This limits the number of application
areas where it may be used from the outset. However, as both the data and software
architecture was designed with flexibility in mind, functionality related to authoring, retrieval
and discovery of PATHS can easily be made independent of the rest of the API, permitting
easy implementation of the APl on top of any mainstream database such as MySQL,
PostgreSQL, Oracle and SQL Server.

The API is developed as a set of XML/JSON web services implemented using programming
language C#.NET. For communication with the Solr search engine, the Solr.NET library is
used, possibly to be replaced by Lucene.NET for a more compact application. The entire API
is developed within the PATHS project and is in line with the project agreement Open
Source and will be published on GitHub. There are no obstacles to commercial or free
exploitation of this product.

4.3 Services, methodologies

4.3.1 Content enrichment (USFD, UPV/EHU, AVINET)

The content enrichment techniques developed in the project rely on a range of pre-existing
tools to carry out linguistic analysis. The majority of these are freely available and could be
reused but this would be difficult without significant technical expertise. For example, the
similar item links make use of an implementation of Latent Dirichlet Allocation which is freely
available on the internet under open source license. See description of individual products
above for details on ownership and licensing.

A content enrichment web service prototype has been developed which allows
independent content providers to enrich cultural heritage items in their own collections. The
technical expertise required to use this service is significantly lower than making use of the
content enrichment techniques directly. The service enriches the items with two types of
information: links to similar items within the PATHS collection and links to related Wikipedia
articles. The web service is described by Agirre et al. (2013b). It is owned by UPV/EHU. It
uses Solr (Apache license).

4.3.2 Development of user requirements specifications

The PATHS prototypes were developed based on comprehensive user requirements
specification that was developed based on a refinement of well-known methodologies. The
process starts with a user requirements analysis including: desk research,
surveys/questionnaires and user experiments. Based on this analysis, a functional user
requirements specification was developed. The methodology was developed by USFD and
is described in detail in deliverable D1.1. The methodology may be used as a model for
offering (commercial) user requirements specification consultancy services subject to market
response.
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4.3.3 Web application user evaluation

Evaluation and Field Trials within PATHS comprised a programme that began with the
evaluation of the first prototype, D5.1 Evaluation of the first PATHS Prototype (2012),
continued with evaluation of the second prototype, D5.2 Evaluation of the second PATHS
Prototype (2013) and concludes with field trials and technical testing reported in D5.3 Field
Trials of the PATHS Prototype (2014).

A robust holistic programme of evaluation encompassing demonstration activities, laboratory
testing, field trials and project-wide evaluation of technical components was developed by
MDR and USFD to assess the PATHS prototypes. This included:

* a series of demonstration focus group sessions organised within cultural
institution settings to enable quantitative and qualitative data to be collected from
focus groups to assess the usability and usefulness of PATHS and its use as a tool
to explore cultural heritage collections. In total 22 demonstrations were undertaken
with 108 participants.

* laboratory based evaluation which allowed for testing of the efficiency and
effectiveness of the Paths software under controlled conditions (including use of
tasks and Morae software), along with in-depth feedback from test participants on
usability and satisfaction. A total of 65 participants took part in these activities.

* field trials of the prototype and mobile application were conducted which included
use a diary study approach, coupled with questionnaires, interviews and focus
groups. 34 participants took part in these activities.

* project-wide evaluation activities informed, complemented and extended the
overall user-centred evaluations.

During evaluation of both Prototypes groups of target users were invited to take part in field-
based demonstration evaluation sessions, which were locally hosted sessions at cultural
institutions and other venues. These sessions provided an opportunity for the collection of
qualitative data from focus group discussions and quantitative feedback through
questionnaires. These sessions demonstrated activities based on the task employed within
the laboratory evaluations to allow comparability between results from participants.

Laboratory-based evaluation sessions allowed for testing of the efficiency and effectiveness
of the PATHS software under controlled conditions, and in-depth feedback to be captured
from participants on usability and satisfaction. A user-centred methodology was employed
based upon the Interactive Information Retrieval (IR) paradigm and widely adopted in the IR
community for more complex systems with functionality going beyond simple search. This
Interactive IR evaluation utilises simulated and natural work tasks typical of user information
needs, as an aid to system interaction in a controlled environment. In this way it has been
possible to evaluate to what extent the system supports the user in their specific context.
Extensive data capture via observations of user activity (e.g. screen capture, eye-tracking
and transaction logs) was complemented by quantitative and qualitative data about the
participants, their information behaviour and their experience of completing the tasks and
using the system in general, collected via questionnaires and interviews. The user evaluation
was carried out by MDR and USFD.

Evaluation of the prototype system was also conducted by the technical development
partners; i-Sieve, Avinet, The University of the Basque Country and The University of
Sheffield. These evaluations were concerned with the system architecture, content
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processing and enrichment and user interface design and focussed on systematic, objective
evaluation of the building blocks of the system as standalone entities. These technical
activities informed, complemented the overall user-centred evaluations.

For the final round of evaluation groups of target users were invited to take part in Field
Trials of both the main Prototype and the Mobile Application. Data was collected in using a
more naturalistic approach than previous evaluations, and provided an opportunity for the
collection of qualitative data from focus group and interview discussions and quantitative
feedback through questionnaires. The field trials were carried out by MDR and USFD. Again,
evaluation of the prototype system was also conducted by the technical development
partners; i-Sieve, Avinet, The University of the Basque Country and The University of
Sheffield.
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5 Intellectual Property and Ownership

This chapter identifies the Intellectual property rights (IPR) associated with PATHS products
that are held by the project partners either through: project agreements, organizational
policies or through constraints propagated from underlying licenses of libraries and
components.

5.1 Project IPR policy

The Management of Intellectual Property is considered one of the keys of the project’s
success. Our strategy is based on the need to manage both rights for pre-existing resources
in addition to resources that are developed, enhance or improved during the project’s
lifetime. Our strategy is intended to provide a framework for the continuing development and
improvement of PATHS results.

IPR of cultural heritage assets provided by partners for use during the life-time of the project
will be managed as part of the overall strategy. During the lifetime of the project, the IPR of
pathways created by users will be managed under an appropriate Creative Commons
licence to enable the sharing and reuse of pathways. The technological development
derived from the project will be protected by a GPL license (General Public License) where
possible, allowing free utilisation, distribution and modification, and the permanence of this
copyright policy for any improvements carried out after the product is developed.

The long-term IPR strategy is based on the continuous improvement and exploitation of
PATHS results, and the project will release results under appropriate licences to enable
utilisation, distribution and on-going development of products. Pre-existing assets are
exempted from this strategy (as their IPR is under pre-existing management arrangements).

The management of the copyright and results aims at facilitating and encouraging
collaboration among experts in this field, while providing an appropriate framework for the
development and continuous improvement of products and delivery of support services
required by industry end-users.

5.2 Partner specific IPR conditions
The following section describes the IPR conditions for each PATHS consortium partner.

5.2.1 University of Sheffield

The University of Sheffield (USFD) was awarded university status in 1905 when it received
its royal charter. It is a member of the Russell group of research-intensive UK universities
and is world leading in both research and teaching activities. The university actively
promotes the exploitation of research output through knowledge transfer. Exploitation
strategies listed in section 8 will be explored on a case-by-case basis. Input from USFD’s
Research and Innovation Services have expertise in commercialisation and knowledge
transfer and can advise on any specific constraints. Their input will be sought in connection
with any exploitation opportunities.

Note that some of the results from USFD’s development efforts in the PATHS project are
subject to IPR restrictions propagated from underlying components/libraries licenses as
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described above. Note also that some products have been jointly developed with the
University of the Basque Country.

5.2.2 University of the Basque Country

The University of the Basque Country (UPV/EHU) is a teaching and research institution
officially founded in 1985. The UPV/EHU is at the helm of Research, Development and
Innovation in a region that stands out as one of the most prosperous in Europe. The
University promotes the exploitation and, where appropriate, the protection of intellectual
property in line with one of its missions that is to contribute to the socio-economic
development of the Basque region. To this end, different strategies maybe adopted on a
case-by-case basis, and there is no restriction for any of the exploitation strategies described
in chapter 8.

Note that some of the results from UPV/EHU’s development efforts in the PATHS project are
subject to IPR restrictions propagated from underlying components/libraries licenses as
described above. Note also that some products have been jointly developed with USFD.

5.2.3 i-sieve technologies

For the sentiment analysis software, i-sieve technologies is using technology developed at
the National Centre for Scientific Research in Athens. The processing is done from i-sieve’s
server park in Athens, and the results are made available to clients through a web
application where they can monitor the present sentiment towards their specific interest. This
is proprietary technology that was brought into the project in a near-complete state and is
exempted from the overall GPL licensing policy of the project agreement.

5.2.4 AVINET

The main business of AVINET is the sale of system development services and
implementation of web applications within the domain of GIS. The company makes
continuous investments into research and development, on average about 10% of the
annual turnover is dedicated to R&D activities and innovation.

The company’s business model is centred on services and to a lesser degree software
licenses. AVINETSs software products are built using Open Source components and libraries;
the software itself is distributed under a modified L-GPL license that restricts commercial re-
use and limits the company’s liability in the event of malfunction caused by users’
customization - but that permits users to freely modify the work as they require to suit their
purposes.

Results from AVINETs development efforts in the PATHS project are not subject to any IPR
restrictions from existing policies or propagated from underlying components/libraries
licenses. As such, all exploitation strategies described in chapter 8 are possible.

5.2.5 MDR Partners

MDR is a specialist SME which offers services including research and strategic
development, consultancy, training, project management and implementation, service
development and technical support. It works with libraries, archives, museums, information
providers, and other organisations in the cultural heritage, public data and education sectors
at European level and internationally.
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Results from MDR’s user requirements gathering and evaluation efforts in PATHS are not
subject to any IPR restrictions.

5.3 Summary of IPR Constraints

The IPR associated scientific research and knowledge products are made clear for each
publication and/or project. All results are made public in accordance with the project IPR
policy.

The IPR associated with the methodologies used to execute manual services within the
context of the PATHS project have also been clarified. The methodologies are described in
detail in public deliverables and may be freely reused by third parties seeking to provide
services including:

1. content enrichment
2. user testing, user trials
3. user requirements specifications

With knowledge and services catered for, it is necessary to determine the IPR conditions for
each of the potential software products that can be brought to market in follow-up of the
PATHS project. The below table summarizes the conditions for each product and technical

partner.

The first column lists the name of software products; the second column identifies the
license under which the software is available for exploitation and the third column identifies
who is the owner of intellectual property associated with each of the products.

The term ‘IP owner’ signifies the entity that was the lead developer(s) and originator of the
software within the PATHS project. This does however not restrict other partners, groups of
partners or third parties to exploit the product as long as the terms and conditions of the
specific license are observed.

MDR Partners and Alinari (the latter party ceased) have no stake in software development or
distribution and have therefore not been included in the matrix below. They do however
enjoy the same rights as other parties in agreement with the respective licenses.

Product License IP owner

NLP tools GPL + propagated terms & conditions USFD, EHU
from underlying licenses

Sentiment analysis tools Proprietary, exclusive i-sieve
technologies

Web API and information GPL USFD, AVINET
retrieval

Recommender system GPL USFD, EHU
“Map-based” visualization | GPL USFD

of thesauri
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6 Market Study

6.1 Factors in defining the market

As a whole, the PATHS technology suite is targeted at actors within the Europeana family of
content providers and aggregators. In order to reach out to a selection of actors that have
the potential to reflect upon the entire suite of products, this is the source from which we
compiled our sample.

We have targeted three different types of actors:

1. Content providers: institutions who have their own collections of content and
publishes this both directly to the Internet through its own web infrastructure as well
as via the Europeana aggregation infrastructure

2. Aggregators: institutions who are aggregating content on either regional or national
level

3. Technology providers: SMEs within fields such as software development, software
customization and data processing who are offering commercial consultancy services
to actors in the two first groups.

The latter group is particularly interesting as PATHS software products to some extent are
modules and libraries rather than complete solutions. Whereas cultural heritage
professionals mainly would adopt turnkey solutions, technology providers are more likely to
adopt GPL licensed technology into their own products, securing a wider uptake and
dissemination of PATHS products than what would otherwise have been possible.

When split into its individual research, software and service products, PATHS results have a
potentially much wider range of applications that are not confined to the cultural heritage
domain. The market study therefore sheds light on only one of a range of thematic domains
where some of the products may be applied.

6.2 Sampling

In order to identify the high-level attitude towards PATHS products and services in the
defined target market, a judgement sample was prepared by AVINET and MDR by selecting
leading representatives of key Europeana related activities for the past five years
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Figure 2: Breakdown of geographical service area of the respondents
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As the diagram above shows the international and national level is overrepresented in the
survey. The local level, on municipality or commune, is only represented by 4 % of the
responders. This aspect is important to remember when interpreting the results from the
study.

Figure 3: Breakdown of organization types

i Archive
M Library
“ Museum
ki Other

ki Technology Provider
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The “other” category includes universities, think tanks, government ministries, SMEs,
technology providers and research institutions.

Figure 4: Where do the recipients come from?
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Thirteen different countries are represented in the sample. The sample represents the
majority of Europeana partners and provides a broad picture of the perception of PATHS
products in the potential market.

6.3 Execution

The survey was implemented using the free, open source tool LimeSurvey. The survey was
distributed to 170 selected participants, described under the heading “sample” above, by e-
mail. After two weeks, a reminder was issued to all invitees that had not either opted out of
the survey or already completed the questionnaire.

The survey was active for three weeks from the 31st of October until the 23rd of November
2013 - in all three weeks.

26



PATHS Collaborative Project EU-ICT-270082

6.4 Results of Market Study

The market study received a limited number of responses. Out of the 170 selected recipients
who were invited to respond, a total of 26 completed the survey, 16 started but did not
complete the survey and 14 opted out of participating.

This gives a response rate of 33%. The information retrieved from the study is therefore
considered qualitative rather than quantitative and most trends will require additional market
probes prior to rollout.

However, some patterns and trends were nearly unanimous across all the responses and
can be interpreted as strong indications, e.g. attitudes to Open Source software.

6.4.1 Attitude to Paths Technologies

In the following a scale from 1 to 5 is used where 1 is not interested and 5 is very interested.
The recipients are asked to rate the technologies according to how interesting they find them
for their institution.

6.4.1.1 Natural language processing

Figure 5: NLP link extraction to “sister content”

NLP link extraction to "sister
content"

8 %  Not Interested 1
35 % 15 % d 2
| B 3
'. "yl
42 %

«“Very interested 5

The respondent are positive to link extraction to “Sister content” and a total of 77 % reports
that they are interested or very interested (score 4 or 5).
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Figure 6: NLP link extraction to Wikipedia

Generation of links to Wikipedia

4%
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3
4
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The extraction of links to Wikipedia is also considered as interesting, but not as interesting
as the “sister content”. A total of 58% reported a score of 4 or 5.
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Figure 7: NLP auto-tagging content with terms from vocabulary
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Auto-tagging content with terms from vocabularies are regarded as interesting to 65% of the
respondents and very interesting to 15%. This may indicate that there is a possible market
potential for this kind of knowledge/software/service.
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Figure 8: Extraction of spatial metadata from text
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Extraction of spatial metadata from text also have considerable possible market potential.
52% of the respondees say that they are very interested (score 5) in this. Another 29% are
interested (score 4).
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6.4.1.2 Information retrieval

Figure 9: Search and facet browsing

Search and facet browsing
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88 % of the total are interested or very interested (score 4 and 5) in search and facet
browsing. This is the highest score on the survey and we consider this knowledge to have a
high potential in the market.
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Figure 10: Thesaurus browsing
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Information retrieval through thesaurus browsing ends up with 65 % score on either
interested or very interested (score 4 and 5). This indicates that within information retrieval
thesaurus browsing is not as interesting as search and facet browsing for the respondents.

32



PATHS Collaborative Project EU-ICT-270082

Figure 11: Tag-cloud browsing

Tag cloud browsing
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Tag cloud browsing was less popular among the respondents. Only a total for 50% says that
they are interested or very interested in this way of information retrieval.
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6.4.1.3 Recommender systems

Recommender system

k Not interested 1
M2
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Recommender system seems to be popular among the respondents. 77% says that they are
interested or very interested in this system. Software products based on this technology
have good market potential.
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6.4.1.4 Advanced information visualization

Figure 12: Topic map

Topic map
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Visualisation of information through topic maps were not considered to be very interesting
among the respondents. Only 46% gives this technology score 4 or 5, and as much as 8%
are not interested at all.
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Figure 13: PATHS as a paradigm for navigation
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Using Paths as a paradigm for navigation is more popular. A total of 77 % says that they are
interested or very interested (score 4 and 5) in this way of navigation.
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6.4.1.5 Distributed systems
Figure 14: Open Web APIs for 3¢ party application development
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Using an open Web API for 3rd party development is quite popular. 73% responded with a
score of 4 or 5. There may be a potential market for this kind of technology based of the
market survey.
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6.4.2 How the Market Buys Software

How do you presently buy software?
16
14 '
12
10
8
6
4
2
0
Software that Software thatis  Software that is Other
comes in a box that installed on a web offered as a
you install on your serverrunbya  remotely hosted
own computer/ hosting company/ service and that
server IPS you access through
a web browser

Figure 15: How to by software

Still software in a box seems to be the most popular way to by software, but web-based
alternatives also seems to be well known and used.
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6.4.3 Attitude to Distribution via the Cloud

23 %

4%

73 %

Do you think your organization will consider
using remotely hosted services
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Figure 16: Attitude to the cloud

There doesn’t seems to be any scepticism against remotely hosted services. Only 4%
reported that they don’t think their organization will consider using remotely hosted services.
This indicates that the Cloud is the way to distribute software and services to the market.

6.4.4 Types of Technology Services Procured

What type of technology services does your institution buy?

14
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10
8
6
4 S
2 HE B B B B
0 —
Application Creation of user ~ Software  Data migration, Content We dont buy Other
development  and system testing and conversion enrichment services
specifications  verification externally
services for
development
solutions

Figure 17:  Services procured
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When our respondents’ institutions buy technology services the most common type is
application development. This may indicate that only few of the institutions have this kind
of competence in-house and therefore have to buy this when they need it. There could
be a market for application development in the GLAM sector.

6.4.5 Established Channels for Marketing

How or where does your institution first find out about the software that you buy and use?

25

20

15

10

5

Trough internet research  From articles in professional By recommendations from By software vendors At conferences/ Dont’t know Other
publications colleagues, professional presentations
network

Figure 18: Channels for marketing

There appears to be a strong professional network within the GLAM sector and that
recommendations by colleagues seems to be the most important way to find out about new
software and services. Also Internet research is a common way of getting information about
relevant products.
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6.4.6 Business Models in Use

Figure 19: Willingness to pay - one time purchase
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For one time purchase the willingness to pay for software licences and services lies
between 100 and 10,000 €. Some are even winning to pay more than 10,000 €. But it is
worthwhile to note that as much as 38% of the respondents says that this business
model is not applicable.

Figure 20: Willingness to pay - cost per user
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When it comes to cost per user the willingness to pay is quite low and also 46% thinks that
this is not applicable. 15% are willing to pay 0.01 - 9.99 € and 19% are willing to pay up to 99
€. But as much as 12% are not willing to pay at all.

Figure 21: Willigness to pay - cost per hit/page load/session
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Most of the respondents are not willing to pay per hit, page load or session or find this
business model not applicable. Only 15 % are willing to use this as a business model and
are willing to pay 0.01-9.99 €.
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Figure 22: Willingness to pay - cost per month
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Paying per month does not seem like a relevant business model. 50 % of the respondents
answered not applicable. Among those willing to pay 10-99 € is the most acceptable price.

Figure 23: Willingness to pay - cost per year
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Paying per year also seems to be little relevant, with 46% using the Not applicable option.
Nevertheless, 23 % are willing to pay 100-999 € and 8% are willing to pay more than 10,000
€ per year.

43



PATHS Collaborative Project EU-ICT-270082

6.4.7 Attitude to Open Source

Attitude to open source
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One of the most convincing results in then survey is on the question about attitude to
Open Source. 81 % answered that they were very interested in Open Source and none
says that they not were interested. This is a strong indication on that software and
services based on Open Source components will be marketable in the GLAM sector.
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7 Market Potential

To assess the market potential of the PATHS products and services we carried out a SWOT
analysis. In this matrix the strengths, weaknesses, opportunities and threats are evaluated.
This, combined with the finding from the market analysis, gives an indication on which of the
products and services that have a greater market potential.

The SWOT analysis (figure 24 below), together with the market analysis, show that all new
knowledge taken forward in the PATHS project are interesting for the potential market. But
some limitations appear and there are a lot of possible competitors in the same market as is
the case for using technologies from PATHS as a paradigm for navigating cultural heritage
collections. Others are also working on similar navigation tools.

Natural language processing tools also have a potential market, but the technology is rapidly
changing and can be superseded by other technologies and initiatives.

When asking the potential market the response is most positive towards information retrieval
technologies and in particular search and facet browsing. Further development and research
in this field may be give the most marketable knowledge and product from the PATHS
project.
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Senices,
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image based content. Depends
on the quality of content that is
actually available in CH
collections. Are there software
or system dependencies?

Threats
Many others are working
on collection curation
tools, from Google to other
projects in the Europeana
family.

Opportunities
Versions of the system to use
in galleries which incorporate
multimedia formats, where
there is commercial
investment in designing and
developing such systems.
Developing researcher tools
for implementation by the

research i

Information retrieval

Technically sophisticated and
robust information retrieval based
on a hybrid between object oriented
databases (MongoDB). an inverted
index (Solr) and traditional SQL
RDBMS (PostgreSQL). Linking
based on global URIs rather than
local serial number sequences.
making the system Semantic
Web-ready

The information retreival
modules in PATHS are specific
to the project and too closely
tied to the Europeana ESE data
model. This limits the
application areas to content
providers with ESE data at the
outset.

The chosen approach is
generic and can easily be
adopted by third parties
Good to secure adoption of
PATHS methodologies but
more challenging in terms
of gaining a competitive
edge. Too many
technologies involved

Conduct further research to
consolidate the information
retrieval modules to use fewer
software components and
adapt them to work with any
underlying data model where
an information item can be
anything identifiable by a URI
rather than an ESE record.

Recommender systems (EHU)

By analysing log-files the
recommender system shows
relevant content within

Limited log data available. No
personalization. generic

the local information volume for any
ESE ‘item’ in the PATHS subset of
Europeana data

for any user.

Emerging functionality in
the mainstream search
providers including Google,
Yahoo, Bing etc. may

Study the potential of building
a custom logging mechanism
that records all user behavior
and indexes it to permit

local soll

recommendatins. Make the
system independent of the
ESE data model. Develop a
component that may be
integrated into any responsive
user interface and offer it as a
SaaS web senice

of Natural

Limited in number of languages

Language P ing

to analysis of cultural heritage
collections. Development of novel
task (typed similarity detection).

to which techniques have been
applied (English and Spanish to
date). Approaches that could be
applied were restricted by the
heterogeous nature of the

Technology is rapidly
moving and could be
superseded quickly.

The technologies could be
applied to other CH
collections (or even other
collections on similar topics).
Techiques developed in project
could be adapted for other

Europ 3

langauges.

Map-based’
visualization

- Generation of links to
wikipedia articles

way of and
navigating hierarchical three
structures through a virtual
landscape where topic branches
are visualied as islands where the
size and placement is determined
by the number of sub-topics and
associated content resources.

s for enrichment of metadata (EHU.

Manual steps required to build
the initial map tiles that shows
the semantic landscape

USFD)

No obvious threaths to this
approach but the concept
may be replicated fairly
easily.

Continue the refinement of the
methodology. consolidate the
number of technologies
required and contribute as
visualization algorithm into
existing open source data
library.

Tools to automatically annotate CH
documents with Wikipedia links

Although the software is
accurate, and performs well in
ison with i

Others could develop
similar software or

Could potentially be used by
any CH provider to enrich their
i Available within

approaches. it is not 100%
accurate

developed in F';\EI'HS.

senvice being developed in
LoCloud

- Generation of internal links

Tools to automatically identify links
within collections.

Although the software is
accurate, and performs well in
parison with i

Others could develop
similar software or

Could potentially be used by
any CH provider to enrich their
lecti Available within

approaches. it is not 100%
accurate

developed in PrAﬁ'HS,

senice being developed in
LoCloud

Recommender system:
real-time generation of links to
relevant content in same
collection (EHU)

Tools to provide suggestions based
on past history of user.

Integration in existing search
platforms requires investment in
software development

Widely used Information
Retrieval software could
offer this functionality.

Could potentially enhance the
functionality of CH portals.

Sentiment analysis for web
content resources (I-SIEVE)

Tools to provde clients information
on the present sentiment towards a
topic, brand, product or concept
based on NLP processing of web

Relies on public APIs of search
providers that are subject to
change and versioning
Proprietary code-base and

Unigue technols

(but this may be and
advantage for commercial
exploitation)

Better suited for
contemporary information
where the ‘buzz’ is more
active and the sentiment is
descriptive of a situation
that may be impacted by
strategic changes and
measures.

Develop the present bundling
of senvices and automated
analysis into a software as a
senvice application. Build on
the existing market potential
and refine the methodologies
and technology.

Open Web AP for application
development (AVINET)

Content enrichment (USFD,

Rich functionality that is capable of

Requires the comprehensive
PATHS d: i

powering
that offer more than simple
b intarf.

del including the

Requires a dedicated
server if high user volume

manually pre-p
E data to work

Uses open standards for

ication and data
Based on market leading Open
Source components

Semi-automatic procedures that

Closely linked to the ESE data

is

Alternative technology

Modify the API so that it
enables creation and
discovery of PATHS on top of
any underlying data model
This will increase the potential
number of use cases greatly,
whereby expanding the
market potential

The market study suggests
that 73% of the respondents
find this technology
interesting.

Make the process

independent of ESE records
as input and design a way of
bringing data back into the
source data model. There are
many software toolkits in this
domain but mostly with a high
learning threshold and few
serious senice providers. |

EHU. AVINET) provides typed links between items | model frameworks growing in
in a collection and relevant number.
background links to Wikipedia
articles for ESE records
User req fi Well gy for Do not have a vessel to bring  |There are many
(USFD. MDR) user requirements analysis and this type of services to market |competitors in this domain

functional user requirements
specification that can be used as a
basis for commercial consultancy
senices

on a large scale

and the envisaged clients,
specifically within the
cultural heritage domain,
are likely to prefer local
providers or providers with
whom they have an
existing relationshi

Disseminate and "open
source” the methodology

Web application user
evaluation (USFD, MDR)

Well developed methodology for
carrying out user evaluations in
laboratory and field situations.
Established expertise in collecting,
analysing and reporting evaluation
results

Requires a representative
sample that cuts across the
various user groups

Requires access to the
iLab for part of the
methodology

Informal information suggests
that not many people are
currently carrying out user
studies. There is a lot of
interest in the results which
suggests that there is
potential to conduct further
research.

Figure 24:
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8 Exploitation Strategy

This chapter describes the high-level exploitation strategy by which the partners will ensure
the long-term sustainability of PATHS results. The next chapter will elaborate the detailed
exploitation plan for each of the identified PATHS products.

8.1 Mode of Exploitation

This section defines the different ways in which PATHS products may be exploited. We have
chosen to divide the modes into three main strands: scientific, commercial and open source.
Each strand includes a number of different measures that may be employed to secure that
the products are adopted and brought forward.

While the prime objective of the project is to develop new knowledge that can form the basis
for marketable products, it is also necessary to acknowledge that there are several steps
between the outcomes of a scientific research project and a commercial product. Therefore,
our modes of exploitation also include non-commercial strategies.

8.1.1 Scientific Exploitation

While some of the PATHS products have reached maturity where they may be brought to
market, others require further research or have spawned potential for new independent
research projects. Such products are suitable for scientific exploitation.

An obvious mode of scientific exploitation is to use PATHS research as the basis for future
publications. The scientific partners of the PATHS consortiums, USFD and EHU assisted by
MDR Partners have done extensive publishing and presentations of PATHS proceedings
throughout the execution and at the time of completion, there are a number of publications in
the pipeline.

The PATHS project operates within a wide array of technologies and several of the areas of
research have the potential to be, or have already been, brought forward into new applied
research and implementation projects. Several of the PATHS consortium partners are
working jointly on new projects and through these, PATHS products that are not yet mature
for the consumer market may be further refined towards that end.

8.1.2 Commercial Exploitation

Research projects often seek to demonstrate the feasibility of doing multiple complicated
things simultaneously stretching the perceived boundaries for what is possible at the cost of
performance and stability; many of the most successful business models on the Internet, on
the other hand, show a tendency towards doing something very simple but doing it very, very
well in a way that is robust, scalable and highly reliable.

For this reason, the PATHS platform as a totality is not marketable as it has too many
dependencies on data, technologies and people to be possible to sell at a fixed price with a
sufficient profit margin. Hence, our emphasis is on re-usable components.

PATHS products that are suitable for commercial exploitation must have a significant market
potential, must have clear IPR, must be simple to define and easy to put a price tag on.
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We have chosen to further subdivide commercial exploitation into three types:

e Sale of software licenses including all common software delivery paradigms: buy
over-the-counter, download-and-install and software-as-a-service

e Sale of software library licenses for embedding of modular PATHS products within
existing software products, whereby linking into existing business models and value-
chains.

e Sale of consultancy services on hourly or project basis

8.1.3 Sustainability through Open Source

Since many of the PATHS products are built on Open Source licenses that propagate Open
Source licensing requirements for upstream products, the bulk of the project results will be
available as open source, free and open source or be entirely in the public domain.

Open Source is not the same as free and there are many actors in the market that live from
sales of Open Source software (i.e. professional support licenses, customization, richer
feature editions vs Community editions etc.) - but even free Open Source software provides
a significant potential for Consultancy services whereby the PATHS products can enter into
a software-life-cycle suitable for marketing. However, Open Source also gives two more
opportunities for sustaining the project results:

e PATHS products may be made into new, independent Open Source projects on
social development hubs like GitHub or SourceForge. By engaging a critical mass of
developers and end-users, the products will be sustained without any costs incurring.
Any PATHS partners or third parties will be free to develop commercial services
based on the software.

* With the large amount of Open Source software projects in existence, a more likely
way to sustain PATHS products is by contributing specific parts of the code to
existing projects that already have a significant user base and/or critical mass of
developers.

As an example to illustrate that this concept works in practice, not only in theory, PATHS
consortium partner AVINET has built their commercial business model on bundling
consultancy services with Open Source software since its start-up more than 10 years ago.

8.2 Responsibility and Implementation

It is the responsibility of the individual partners to implement the marketing strategies for
PATHS products in accordance with the exploitation plan described in chapter 9. The
consortium as a whole does not constitute a legal entity that may be used as a vessel for
joint commercialization efforts, the establishment of such an entity will be assessed upon
evaluating the results of the exploitation measures after one year.

In order to maximize potential use of the PATHS products all partners will when appropriate
use PATHS knowledge, software products, services and methodologies in relevant
Europeana contexts.
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8.3 Costs and Revenue
Each partner is responsible for his/her own costs of bringing PATHS products forward. Any
revenue resulting from the efforts shall first cover incurred expenses.

Any profits shall be divided between partners following a key defined for each product based
on who has contributed to its realization.
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9 Exploitation plan

This chapter describes the steps to be taken by the partners to ensure the sustainability of
the PATHS products, both direct and indirect, beyond the project execution period.

* Research results, knowledge

o PATHS as a paradigm for navigating cultural heritage collections (USFD,
MDR) Working directly within the environment presented by Europeana and
successor EU-funded programmes such as Horizon 2020, to disseminate,
apply and further development the paradigm.

Information retrieval (USFD)

Recommender systems (UPV/EHU, USFD)

Natural language processing (UPV/EHU, USFD)

Information visualization (USFD)

o O O O

» Software products

o Natural language processing tools for enrichment of metadata (UPV/EHU,
USFD)
“Topic map”, map visualization of thesaurus (USFD)
Recommender system: real-time generation of links to relevant content in
same collection (UPV/EHU, USFD)
Sentiment analysis for web content resources (ISIEVE)
Open Web API for application development (AVINET)

» Services, methodologies

o Content enrichment (USFD, UPV/EHU, AVINET)
o User requirements specification (USFD, MDR)
o Web application user evaluation (USFD, MDR)

9.1 Research results and knowledge

PATHS consortium members are actively seeking for research opportunities that will allow
the continued research within scientific threads that have been created through the PATHS
project.

The actions within scientific exploitation include publications, independent research and
follow-up projects that adopt parts of the research potential developed through the PATHS
project. The actual detailed measures have been described previously in the document
including timelines and responsibilities; these are therefore not repeated in this section.

Several PATHS partners are jointly part of newly established projects where the content
enrichment related technologies and web services developed through PATHS are further
refined and developed in order that they in the future may mature into full-fledged
commercial components.

9.2 Software products

In the exploitation plan, the major emphasis has been put on exploitation of software
products as these are both tangible and easily measurable results from the project. The
following sections describe the proposed exploitation strategies, actions and responsibilities
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for the four highest ranked software products that the consortium members believe has
significant potential.

9.2.1 Recommender system

9.2.1.1 Strategy

The recommender system knowledge and software specified in 4.1 and 4.2 can be exploited
as knowhow, competence and a server (software as a service) and for commercial products
and services.

UPV/EHU and USFD will continue to pursue recommender system research and
applications as software services or consultancy.

9.2.1.2 Actions
* Publications to exploit knowledge produced in the project.

* Working directly within the environment presented by Europeana and successor EU-
funded programmes such as Horizon 2020, to disseminate, apply and further develop
the service.

e Check with consultancy companies (BicBerrilan, Bantec) market potential of
recommender services, both as service (possibly embedded in another application)
and as consultancy.

9.2.1.3 Responsibility
UPV/EHU (Eneko Agirre as local IP of the project, with the collaboration of the university
OTRI - Ignacio Largo)

USFD (Paul Clough, as technical lead on recommendation systems, with input from USFD'’s
Research and Innovation Services)

9.2.1.4 Timing
* Ongoing (Publications, H2020 program, Europeana)

* 2014 spring - meeting with consultancy companies.
9.2.2 Natural language processing tools for enrichment of metadata

9.2.2.1 Strategy

The content enrichment knowledge and software specified in 4.1 and 4.2 can be exploited
as knowhow, competence and a server (software as a service) and for commercial products
and services. This package would include all the following products:

» lIdentification of key entities within item descriptions
* Generation of internal links

* Generation of typed links

» Generation of links to Wikipedia articles

* Generation of identity links to Wikipedia articles

* Automatic generation of hierarchies
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The LoCloud project is going to explore how to deploy a content enrichment service for
Europeana. LoCloud is a Best Practice Network co-funded under the CIP ICT-PSP
programme of the European Commission that will enrich the Europeana content by adding
over 4 million digitised items from European cultural institutions.

UPV/EHU and USFD will continue to pursue content-enrichment research and applications
as software services or consultancy.

9.2.2.2 Actions

* Publications to exploit knowledge produced in the project.

* Working directly within the environment presented by Europeana and successor EU-
funded programmes such as Horizon 2020, to disseminate, apply and further develop
the service.

* Deploy a content enrichment service in LoCloud (software as a service).

* Check with consultancy companies (BicBerrilan, Bantec) market potential of content
enrichment services, both as service (possibly embedded in another application) and
as consultancy.

* Check for potential applications with existing contacts within CH community and with
Fusion IP (for USFD).

9.2.2.3 Responsibility

UPV/EHU (Eneko Agirre as local IP of the project, with the collaboration of the university
OTRI - Ignacio Largo)

USFD (Mark Stevenson as local Pl, with support from USFD’s Research and Innovation
Services, particularly Stephen Pyke)

9.2.2.4Timing
* Ongoing (Publications, H2020 program, Europeana, LoCloud).
* 2014 spring - meeting with consultancy companies and discussion with Research
and Innovation Services)

9.2.3 Open Web API for application development

9.2.3.1 Strategy

The Open Web API developed for the Paths prototype is knowhow, competence and a
toolbox and for commercial products and services to be provided by AVINET in the future.

The following ongoing initiatives and projects will explore and utilise the results of the Open
Web API process;
» Adaptive; Adaptive is a commercial-off-the-shelves web map solution developed and
sold by Avinet. A completely new version of Adaptive is being developed and is due
to be released in February 2014. A major asset of the new Adaptive is a
comprehensive search mechanism, based on pre-indexed attributes and content
from various sources. The search mechanism will be based on the services and
components explored from PATHS.
* GeoStat; GeoStat is a completely new product Avinet is developing together with the
county office of Rogaland and Sogn and Fjordane in Norway. The API will be re-used
for search, exploitation of data and presentation.
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» Linking the Norwegian registry for official place names with the Norwegian law and
regulation database. A RDF based approach, built on the experience from the
PATHS API will be utilised.

Avinet will continue to pursue innovative connecting services and is developing GIS as a
service marked. Our strategy is to continue to share services, competence and APIs to
provide first class products to our customers.

9.2.3.2 Actions
» Utilise the API for ongoing application developments.
* Internal Avinet training and utilisation of APl components.
* Present API for partners for their exploitation.

9.2.3.3 Responsibility
The responsibility for the exploitation of the APIs within Avinet is internal (Head of Research
and Development - Mr. Runar Bergheim).

9.2.3.4Timing
* Release of Adaptive 3.0 ultimo January 2013

9.2.4 Sentiment analysis tools for web content

9.2.4.1 Strategy

Sentiment analysis in the cultural heritage sector is expected to be used as a crowdsourcing
recommendation system. The plethora of artefacts in digital representation is expected to
rise exponentially in the immediate future. The nature of the Web, with all digital objects
being born equal, as well as the “web culture” rapidly adopted by younger generations plays
down the authority of publisher when compared to public opinion.

Of course, adoption of such viewpoints from memory institutions is not yet abundant and the
task of educating this market segment is not an easy one.

The case study of PATHS is a good starting point and i-sieve will put all effort required to
have the system up and running for long after the end of the project so as to act as a
showcase of possibilities. This will also give i-sieve the opportunity to trim its systems in
such a way that they will be optimal for the cultural heritage sector.

In parallel, i-sieve have planned a set of free sentiment analysis reports on the content of
stakeholders, so as to entice them into looking at the standing opinion for their own content.
It will begin this marketing effort with the memory institutions that helped with the evaluation
of the system, in the sense that these are the potential clients with a less steep learning
curve for the utility of such systems. Armed with their feedback, i-sieve will then approach
other major stakeholders with the same offer.

9.2.4.2 Actions
* Reserve and maintain resources for the continuity of service for the PATHS prototype
* Perform and present our free reports to up to 4 of the memory institutions involved in
the evaluation stage
* Approach other major stakeholders
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9.2.4.3 Responsibility

Konstantinos Chandrinos, Managing Director of i-sieve technologies

9.2.4.4Timing

Resources to maintain prototype — ongoing

Free reports for 4 institutions — concluded by March 2014, presented by April 2014
Approaching of other key players — to begin in the autumn of 2014

9.3 Services and methodologies

In addition to software products, PATHS has also developed a number of methodologies
where expert tools are bundled with consultancy service. This is applicable in cases where
the processes are very complex and/or where available tools can only be utilized manually
by expert users.

In addition, the PATHS project has also further developed and refined well-known
methodologies for user-requirements-gathering and end-user testing. This section describes
how these methodologies and services will be brought to market.

9.3.1 Strategy
The exploitation strategy is a combination of commercial exploitation and Open Sourcing

well-described methodologies. This will be done through dissemination of the methodology
reports presented on the project web site, and further disseminated through PATHS
partners’ networks.

9.3.2 Actions

* Write popular article ‘on top of formal deliverable in order to provide an easily
accessible intro to the methodologies

* Probe and develop service concept for expert-assisted content enrichment
consultancy services for the cultural heritage sector and beyond

* Adopt methodologies into day-to-day working procedures among partners where
applicable.

9.3.3 Responsibility

The responsibility for exploiting PATHS methodologies to develop consultancy services lies
with each partner but with specific responsibilities assigned to:

e All partners for making the deliverables accessible through search engine
optimization linking and development of intro articles.

* EHU for the follow-up of consultancy services within content enrichment.

e SME partners AVINET, i-Sieve and MDR Partners for adopting methodologies into
day-to-day operating procedures of commercial entities.

9.3.4 Timing
The actions outlined above will take place in Q1/2014
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