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1. Project Overview

The LiveMemories (Active Digital Memories of Collective Life)project started on
October 1th ¢ty O1 AAO OEA O- AET O 001 EAAOGS 2AO0AAOAE
Province of Trento. The main idea of the project ig0 exploit new ideas and innovative
technologies from Natural Language Processing, Knowledge Management and Web
Science to benefit creators and users @¢he enormous amount of multimedia memories
that are becoming available through digital devicesSuch digital memories are peculiar
data, which:

1 come from heterogeneous sources (e.g. written texts, radio news, websites, images

and videos, maps, documents in different languages);

i are dynamic, i.e. subject to change in time, and therefore need constant updaie a

integration with new knowledge;

1 are often inconsistent or incomplete, which mines those models of knowledge

which are too rigid;

T EAOGA O1 AA AAAPOAA O OOAOOG OEAxOS

LiveMemories was started to address the challenge raised by these peculiarities.

The LiveMemories consortium is composed by three partnersthe Fondazione Bruno
Kessler (FBK), as project coordinator, University of Trento (UniTN) and University of
Southampton (SOTON The research groups involved include the Human Language
Technologies (HLT)Data and Knowledge Management (DKM) and Social Network (SoNet)
research units atFBK;the CIMECLanguage, Interaction and Computatiotab (CLIC),the
Department of Engineering and Computer Science (DISénd the Department of Sociology
and Social Researctat UniTN; and the Intelligence, Agents and Multimedia group at
SOTON.

The project is structured along three main research directionsContent Extraction,
Content Integration and Content Presentation, each with its own workpackage. The
achievements of the three research activities are integratedccording to architectural
specifications developed fora technological platform for LiveMemories. Finally, the
Showcase workpackage aims at proposing a number of showases where the
LiveMemories achievements are applied in concrete scenarios.

The project takes advantage of the external collaborationsf three companies locate
in the Trentino area: Cogito, CELCT, and Pervoice. In addition, during the first year, a
number of collaborations started with Trentino based institutions and organizations,
which are involved either as data providers, potential users, or just as interested in the
DOl EAAO OAOOI 6068 &1 Oif A1l ACOAAIT AledifaatdRTIR AAAT Ol
in order to gettheir data available to the project. Details are reported in Section 7.

A number of events aiming at disseminating the ideas behind LiveMemories have been
I OCAT EUAA AOOEIT ¢ OEA AZEOOO DPOT EAAO mbAAOh ET AT C
OEA OEI A T4&£ )1 OAOT AGs AT A CGanddné @dkshopGOA DAOOA
Southampton showing the multidisciplinary approaches on digital memories.

Several showcase communities also started, in collaboration withlocal groups and
organizations. Jurka.netis a community bornwith encouragement ofthe project to allow

Trento. The creation of a second community to share scientific material (eheological,
historical and history of art papers) using LiveMemories technology began at the request
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of the Dipartimento di Archeologia, Filosofia e Storia.A third case study, recently started,
is devoted tothe memories of the Stava tragedyyhich ocaurred in Trentino in July 1985.
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2. Content Extraction

2.1. Specific goals for the reporting period

Our work on Content Extraction builds on a substantial base of existing tools and
resources. For content extraction fron text, our starting point were the TEXTPRO suite
developed by FBK (Pianta et al 2008) and the BART toolkit developed by an international
consortium led by the CLIC group (Versley et al., 2008)he TEXTPRO suite of NLP tools
includes, in addition to thealready mentioned CLEANPRO tool, a tokenizer, a sentence splitter,
the TAGPRO POS tagger that was the best Rager at EVALITA 2007 with an accuracy of
98.04%, the MorphoPro morphological analyzer and LemmaPro lemmatizer, and a named
entity tagger. In aldition, the FBK group had developed the temporal expression identifier
ITA-Chronos, a rulebased tool that achieved statef-the art results ranking first both for
recognition and normalization at the EVALITA 2007 TARN task, and a parser for Italian based
on the Bikel parser. BART is a generpurpose toolkit for the development of anaphora
resolution systems that includes reimplementations of several statef-the-art algorithms.

For annotated resources, we had the ICAB corpus for Italian and the ARRAU corpus for
English (Poesio and Artstein, 2008). For content extraction from images, from the Soton
group we had algorithms for extracting basic features from images, for segmentiimgages
into regions, for identifying salient key points and for automatically annotating images
with keyword descriptors when suitable training sets of annotated images are available.
We also had access to the Photocopain system from Soton, a samtomatic image
annotation system, which combines information about the context in which a photograph
was captured with information extracted from the content of the image.

Our activities in this first year focused on building annotated resources for the relevant
domains, integrating the existing tools, and establishing a baseline performance of the
tools on the existing annotated resources.

2.2. Achievements in the reporting period

The main content extraction activities carried out this year were as follows:

1 A oomplete pipeline for content extraction from text for English and Italian was
developed integrating the TEXPRO system developed by FBK with the BART
anaphora toolkit. The Italian pipeline participated in the EVALITA campaign
for the LEDR task.

1 Annotation of Wikipedia and blogs texts was started. Around 70K words of
Italian Wikipedia and 45K words of blogs text have been annotated so far with
parse trees, entity types, and anaphoric information. The corpus of recordings
of the Assemblee of the Provincia dirento was created.

I The image processing algorithms were consolidated into a library.

We briefly discuss each activity in turn.

Data Collection and Annotation

The EVALITA experience (see below) proved theGAB corpus to be a good starting point
for training a complete CE pipeline for Italian from POS tagging to intdocument coreference.
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In LiveMemories we want however to increase the amount of training data, and to include
texts from genres not included in 1CAB but that will be processed by the LiveMwsories
content extraction platform such as blogs and Wikipedia.

A coding scheme for anaphora and named entities in Italian was thus developed adapting
the ARRAU guidelines, and used to annotate so far around 100K words of Italian Wikipedia
texts and 45K words of blogs (finding enough blogs and with the appropriate use licences
proved difficult). The ultimate aim is to annotate at least 150K words in each genre and at least
150K words of news text. A paper was submitted to LREC on the topic (Rodriguez ef 2009);
the Wikipedia data will be used as data for Italian in the SEMEVAL 2010 Multilingual
Coreference task, caorganized by UniTN. (FBK are corganizers of SEMEVAL 2010.)

We also studied the needs of the project in terms of relation annotation ancernporal
annotation. Preliminary work was carried out by CELCT on doing TimeML annotation of the |
CAB corpus.

&1 O OPAAAEh xA Ai11AAGAA A AT OPOO 1T £ OAAT OAET C«
The corpus is made of 60 audio files of roughly one hownd a half of continuous speech
recorded at municipal assemblies of the province of Trento in the year 2004 (recordings of
assemblies of other years will be made available). Each file has been acquired in analogical
support and then converted into digitalwave format (2 channels, 44.1 KHz sample rate, 16 bit
sample size). Each audio file is provided together with a manual transcription containing a
summary of the corresponding assembly discussions.

Text Preprocessing

The quality of content extraction crucally depends on the quality of the dataparticularly
with material extracted from the Web, a thorough cleaning of the data is essential. Our work in
this area builds on previous systems developed both by FBK and by UniTN and shown to be
state-of-the-art in evaluations like CLEANEVAY, caorganized by the UniTN group.

&" +60 4%8402/ OOEOA EIT AI OAAO OEA #, % .02/ AilDI
irrelevant text (i.e. words used as navigation menu, common header and footer, etc.). The
system scored 74.06 accuracy at the 2007 CleanEval evaluation, and is used in the current
pipeline.

UniTN worked on collecting linguistic material from the Web, subject to the requirements
that the material should be about Trentino, and that it should be in Italian. Highlgleveloped
methods and systems for this purpose (e.g. BootCaT, KrdWrd) were used and adapted to the
specific needs at hand, and a sample corpus of content from the Web was collected (Steger and
Stemle, 2009). The group then started to work with the blodike content LM is interested in,
we started to tune the systems to this specific kind of content, and we are currently working
on making the procedure scale up. These techniques were used to extract the blog data being
annotated.

Part of Speech Tagging arfdarsing

An experimental system architecture for ParOf-Speech Tagging for the Italian language
able to manage a large tagset (about 300 tags) was presented by FBK at Evalita-fagg§ing
task (Zanoli and Pianta, 2009). The tagger was built as a cascadéoonir classifiers where each
classifier in the cascade accepts data from an initial input or the guesses of the previous one,
executes its annotation, and sends the resulting data to the next stage, or to the output of the
cascade. The combined classifietttained an accuracy of 96.06% performed the second on the
open task and of 93.54% on the closed one.

1 http://cleaneval.sigwac.org.uk/
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Several full parsers for Italian were tested for mention extraction in types of text with
different types of mentions (e.g., Wikipedia). At the moment th#MALT parser (Nivre et al,
2006) trained on texts from the LiveMemories corpus is used in these cases.

Entity Detection and Classification

Entity detection and classificatiorr identifying segments of text that refer to entities of
interest in the domain, axd recognizing their type (person, location, etc.) is a key aspect of
content extraction. In LiveMemories we are developing both Named Entity Classifiers
identifying proper nouns (e.g., Lorenzo Dellai, FBK) and their type, and more general mention
classifiers that also recognize mentions of these objects realized with other types of noun
phrases (pronouns, nominals). Our activities in this area included:

E 4EA AAOGAT T BIATO T&£ A OxI TAx . % OAAIT CI EUAOON
Named Entity Recognitionis a subtask of Information Extraction which aims to classify words
in text into predefined categories. Examples of named entities are person names, location and
organization names, date and time indications, etc. Spurred on by the Message Understanding
Caonferences (MUC), a considerable amount of work has been done in last years on the Named
Entity Recognition. The most representative machinéearning approaches used in NER are
Hidden Markov Model (HMM) (Bikel et al., 1999) Maximum Entropy (Borthwick, 1999),
Support Vector Machines (SVMs), and Conditional Random Fields (CRHsafferty, 2001)
(McCallum, 2003) whereas attempts have been made to use global information (e.g., the same
named entity occurring in different sentences of the same documentMikheev et al., 1998)
(Leong et al., 2002)
Following up their participation to Evalita 2007 (Pianta and Zanoli, 2007) and at ACE®S,
the FBK group built Typhoon (Zanoli et al., 2009), a system for Named Entity Recognition able
to exploit Data Redundancynd Patternsextracted from a large text corpusData Redundancy
is attained when the same entity occurs in different places in documents, whereRatternsare
2-grams, 3grams, 4grams and 5grams preceding, and following recognized entities in the
large corpus. The system consists of two different classifiers in cascade: the CRFalassifier
that is a customizable and open source implementation of Conditial Random Fields (CRFs),
and the HMM classifier based on DISAMBIGan implementation of Hidden Markov Models. In
the first phase the CRF++ trained on the training data is used to identify Named Entities in the
large collection of documents and classifghem into the predefined four categories: Person,
Organization, GeePolitical Entity and Location. In the second phase the HMM classifier,
trained on the data produced by the previous phase, recognizes entities both in the training
data and in test data; dirthermore in this phase a number of patterns (about 90,000) are
extracted : 2grams, 3grams, 4grams and 5grams preceding and following each recognized
entity in the collection of documents. Finally the CRF++ exploits the data of the second phase
as fedures to perform the final annotation.

2 http://www.itl.nist.gov/iad/mig/tests/ace/
3 http://crfpp.sourceforge.net
4 http://lwww.speech.sri.com/projects/srilm/
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Figura 1.1The system architecture

The system can use additional features such as that given by the category of the document. As
this information was only available for the documents in thedraining data, we trained a Text
Classifier, based on Support Vector Machines (SVMs), to predict the topic of the test
documents; tfidf was used to weight the words and, in addition, chiquared was used for
feature selection. Typhoon consists of two csifiers in cascade but it is possible to use the
single classifier (CRF) to make the system faster (100 times faster, with a speed rate of about
20,000 tokens/sec); whereas the second classifier (HMM) will be used in combination to the
first one when more accuracy is needed. Feature selection plays a crucial role in this task;
Typhoon can exploit a large set of features, such as the word itself, both unchanged and
lowercased, Data Redundancy as well the extracted Patterns. In addition the system used the
Part of Speech (PoS) produced by TagPro (Pianta and Zanoli, 2007), prefixes and suffixes (1, 2,
3, or 4 characters at the start/end of the word); orthographic information (capitalization and
hyphenation), gazetteers of generic proper nouns extracted from ¢hltalian phone-book and
from Wikipedia, from various sites about Italian and Trentino's cities, Italian and American
stock market and Wikipedia geographical locations. Each of these features was extracted for
the current, previous and following word.

Typhoon performed as the best system in the Italian Named Entity Recognition task at
EVALITA 2009 The following Table gives the official results on the test set.

Category | Precision | Recall | F1

GPE 86.12 84.16 | 85.13
LOC 72.09 39.74 | 51.24
ORG 71.71 69.34 | 70.56
PER 90.29 86.42 | 88.31

Overall 84.07 80.02 | 82.00

E ! OAATTA . % OAAT CTEUAO xAO AAOGAT T PAA AU 51 E4.
task (Nguyen et al, 2009). UniTN experimented with two learning algorithms: Conditional
RandomFields (CRFs) and Support Vector Machines (SVMs). CRFs were found to allow more
flexibility and were therefore chosen.

Z )1 AAAEOEIT O OEA Oxi . % OAAT Cl EUAOOh xA Al O

et al.,, 2009), an experimental system perfornmg mention identification in cascade with
Typhoon. We used Yamcha, an open source implementation of Support Vector Machines
(SVMs), to implement the EMD classifier. The system was built as a cascade of two classifiers
to exploit Data Redundancyand Patterns provided by Typhoon: a mentionrlevel classifier for

5 http://chasen.org/~taku/software/YamCha/
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distinguish among NAM (proper names), NOM (common noun references to entities), and PRO
(pronominal references to the entities) and an entitytype classifier to recognize the type: PER,
ORG, LO@nd GPE.

The EMD classifier also considers nested mentions, i.e. mentions that include other mentions;
for instance, the mention La cantante Madonna includes other two mentions: cantante and
Madonna.

Head Classification

1st-level mention
Syntactic Model

APF [} TAB Extract ;

Files :j Files |—> Feature I—:>. il—
1 1st-level mention
\ Semantic Model

Il

2nd-level mention
Syntactic Model

Extract :

Extents Cj J_l-

' 2nd-level mention
Semantic Model

Figura 2.2The system architecture

Four-scalar models were built, based on two hypothesis: (1) the semantic classifier
performance could improve if it takes into consideration the syntactic mention type, (2) the
secondlevel mention classifier needs to learn that a mentioincludes other mentions, while it

is not the case of the firslevel one. This means that the syntactic classifier of firgevel
mention gives information to the semantic classifier of the same level mention; and these two
give information to the syntactic classifier of the second level; and finally, these three give
information to the semantic classifier of the secondevel mention. Once all the heads were
detected and classified syntactically and semantically, the next step consisted on using
MaltParser (Nivre et al., 2006) to obtain the extent of each detected head. MaltParser, is a
system for datadriven dependency parsing that can be used to induce a parsing model from
Treebank data and to parse new data using the induced model; in the specific we used
version for Italian language that took part at Evalita 2009 in the task of Dependency Parsing
(Lavelli et all., 2009). Once the entity boundaries and types were available, we used another
SVM model to classify the subtypes (e.g. a GPE could be furthissified as a Continent,
County-or-District, GPECluster, Nation, PopulatiorCenter, Special, Stater-Province) using
tf-idf to weight the terms and chisquared for feature selection. Concerning the features set,
we used the token itself, the parof-speech, the length of the token, the stem, is capitalized, is
abbreviation, among others; Data Redundancy and Patterns provided by Typhoon, which
improved considerably the performance of the system. The EMD classifier is one of the
modules of the LEDR systa, which participated in the EVALITA 2009 LEDR task (Bartalesi et
all., 2009) obtaining very good results. The official ranking is based on the Value score (as
defined for the ACE 2008 evaluation campaign) and our system scored 36.7%. More
specifically to the EMD classifier, the organizers report a Value of 65.7% for Entity Mention
Detection.

Anaphora Resolution

Linking mentions of the same entity anaphora resolutiorr is the next step in content
extraction. Instead of developing a new anaphoric resolverdm scratch, we decided to isolate
all the languagespecific aspects of BART into Enguage pluginthus making it possible to use
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the toolkit to develop anaphoric resolvers for any language (we will use the toolkit to
DAOOEAEDPAOA ET 1 Aatingubl Adraiebelice R96lutiard task forl English,
German and lItalian). The language specific aspects of an anaphoric resolver include for
instance aliasing: whereas in English one could uggr. Houseo refer to a doctor, in Italian one
would write Dott. Casa We developed new aliasing modules. The greatest percentage of effort
however went developing new markable production components able to work off the output
of parsers and mention identifiers for Italian. We developed several such markable produser
in order to evaluate the performance of the system with different preprocessors; the current

version can run off the the output of DeMention or of the MALT parser.

EVALITA 2009: Local Entity Detection and Recognition (LEDR)

Partecipation to the LocalEntity Detection and Recognition (LEDR) task at EVALITA 2009
led to the development of a unified pipeline, combining Typhoon, DeMention, and lItalian
BART. The combined system achieved 0.66 of Value in the gabk of Entity Mention
Detection (EMD). (Thiswas the only system participating in the task.) The FBK / UniTN system
will now participate to the SEMEVAL 2010 Multilingual Coreference task for at least English
and lItalian, and possibly German and Spanish as well (in collaboration with groups from
Germany and Spain).

Relation Extraction

The last step of intradocument content extraction is the extraction of relations between
entities? e.g., discovering thatMassimo Poesi®WWORKSFORUNITN. We ultimately expect to
develop both supervised and semsupervised relation extractors, but in this first year of the
project we concentrated on supervised relation extraction of AGEtyle relations and semantic
roles (PropBankstyle).

ACEstyle relation extraction systems were developed by UniTN for both Englishuging
ACE data for training) and for Italian (using a small amount of annotated data that we created
ourselves). These systems achieve an F score of around .66 for both languages.

Content Extraction from Speech

Preliminary work on context extraction from speech involved evaluation of ASR
performance on the Assemblee della Provincia di Trento corpus, following the procedure
suggested by the PerVoice partner.

Speakers often show a regional inflection in the pronuncia@n, this creates the need of
adapted language models (LM) (provided directly by PeNVoice partner and adapted with an
ad-hoc adaptation file containing local proper names of peoples and places). First of all, since
there is also an acoustic mismatch beteen the audio file characteristics and the ASR acoustic
model (AM) characteristics (number of channels, sample rate etc.), audio files are converted in
order to fit AM characteristics. Using these settings automatic transcriptions are generated.
Manual transcriptions of the audio files described above are summaries, even if very precise, of
what is contained in the speech. Since the ASR transcribes automatically the real utterances,
the performance of the ASR is computed on a paragraph of the manual traription reviewed
manually to match speech file content. Punctuation and capitalization are not taken into
account for the evaluation.
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ASR evaluation is usually performed with a standard measure based on Levenshtein
alignment, Word Error Rate (WER). This isomputed with the Edit Distance algorithm and
it is the ratio between inserted, deleted and substituted words with respect to the
reference words, i.e. the words in the manual transcription. Thus, if #l, #D and #S are,
respectively, the number of Inserted Deleted and Substituted words and #R are the
number of words in the manual reference transcription, the WER is:

H#Hl +HHDHHS
#R

WER

ASR performance on the data described above is shownTiable 1.1. Evaluation on both
original (init) and converted (adapt) audio files are reported in terms of WER.

Language Model| Init (WER) | Adapt (WER)
IT106 24.9% 20.4%
IT130 25.8% 21.6%
Table1.17 %2 1 £ 0AO6T EAA 132 OUOOAI 11 A OAIiPIA &EOIiT OEA

001 OET AEA AE 40AT1 01 68 )Ydapme AT A )s4pom AOA 1 AT COACA
partner) trained on data acquired in different time period. Performance on both

original audio format (Init) and format obtained after the conversion needed to fit AM

characteristics (Adapt) are shown.

Content Extraction from Images

The SOTON group has been consolidating and streamlining existing tools while plarm
and developing new algorithms. They implemented two forms of face detection: the first is
based on colour information in the image while the second is based on the OpenCV face
detection algorithm which works on greyscale images (necessary for the Adigmllection).
SOTON have consolidated their basic colour algorithms (global and local colour histogram
feature extraction) along with region detection, keypoint detection (Differenceof-
Gaussian/SIFT) and other algorithms into a library that can be usedess the system. These
algorithms are being published as welservices such that feature extraction can be triggered
from any web-based source. To demonstrate the webervices, SOTON implemented a basic
Javascript interface for displaying images and theiassociated feature vectors. The interface
also allows contentbased retrieval of visually similar images, using an algorithm based on the
salient regions of the images. Although this is currently a technology demonstrator, it is clear
to see how this inteface might be extended to provide a general tool for investigating images
more thoroughly. This interface is integrated into the technology demonstrator for the Adige
collection.

The SOTON team has aldmeen investigating techniques for buildingefficient content-based

retrieval systems. Such a systesineed to allowusersO1T AET A OOEI EIl AO6 EiI ACAO
find an image that contains the query image within it (for example; a logo or specific building).

One of the main challenges of building such a system the context of Live Memoriesis

scalability to large collections; in order to try and achieve scalability, SOTON has been
investigating the use of the Terrier text retrieval platform, developed at the University of

Glasgow as the base engine. Terrier allows the construction of highly compressed index

structures and efficient index construction. The prototype ImageTerrier tool developed by the
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SOTON team allows search of medium sized (~30000 images) collections in a fraction of a
second.

The SOTON teanthas also been involved in the ImageCLEF evaluation series tlyisar and

participated in the image search and automatic image annotation tasks. The ImageCLEF

Annotation Task set the challenge of automatically annotating 13,000 images with 53

annotation concepts. The allowable training data was limited to a set of 5,00mages pre

1 AAAT AA xEOE OEA AiT1 AADOO8 3/4/ .80 OOAIEOOEITO
annotation system with a combination of visual term features created from local descriptors of

salient interest regions. In terms of annotation performance3 / 4/ . 8 0 OAAET ENOA BAO
well but not the best. Overall, there were 73 runs submitted by 19 teams; the best score from

all runs was (in terms of equal error rate) was 0.234, and the worst was 0.526. The average

OAT OA xAO m8aox o8 3 beftdrthdn Gverdgd & 033001 OAT OAA

The ImageCLEF Retrieval Task aimed to promote diversity in image search. The task

incorporated two separate query types. The part 1 topics werdescribed as a main topic (e.qg.

O$SAOEA " AAEEAI 6 qhof clidte@ArGibAofics €. OEARABAOOAO 571 EOAAG |
- AAROEA8h AOA8Qq8s 4EA DAOO p OI PEAO Al O ETAI OAAA
expected in the results of a search for each of the clusters. The part 2 topics provided a single

topic with no context. Slightly fewer than 500,000 images and textual captions were provided

for the task. Participants were encouraged to exploit both the textual and the visual
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(part 1 and part 2) category.

One d the next ideas the SOTON tealrave for image analysis within the Live Memoriess to
find and annotate Trentino landmark buildings when they appear within imageslt is likely
that many stories will take place near buildings of importance and so it may be possible to
provide automatic geospatial annotations (and possibly other annotations) for stories and
images when a match aabe found for a landmark buildng in an image. To do this SOTON are
intending to utilise various online image resources, such as Flickr and Panoramio, thabpide
geo-spatial coordinates alongside images.nhages are annotated on these sites by the user who
published the photo. The hope is to create a large index of these images such that when a new,
unannotated image is presented to the system, a search wililke place to find the nearest
matching image, from which annotations can be sought and suggested for the new image.
There will be two important research challenges forachieving this: Firstly, the choice of
feature vector will need to be carefully considezd to ensure that buildings within images are
the focus of the vector and therefore the index; Secondly, the size of the index and the large
task of indexing the training images will need considerable thought and will be an exercise in
large-scak indexingand retrieval. To tackle the second of these, SOTON intexth extend the
ImageTerrier system that they have been working on.

Following on from the initial ImageTerrier extensions to the Terrier platform, SOTON also
intend to extend the Terrier Hadoop ndexing system to deal with the indexing of images.
Image indexing is a costly process, mainly due to the calculation of the initial image feature
vectors that are usually computationally intensive.Hadoop provides a standardised platform
for Map/Reduce @erations, where one large process (the process of indexing images) is
divided into many small operations that are farmed out to machines to run in parallelAs
Hadoop is written in Java, the farm of machines can be comprised of nothing more than simple
desktop machines, thereby providing an affordable yet efficient server farmSOTON have
already begun the process of setting up a Hadoop server farm and the plan is to write a
framework that provides a simple API for farming image feature calculations anderrier
indexing.
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One of the current issues with Terrier is that its index needs to be rebuilt when new data
arrives. SOTON intend to alter this behaviour such that as new data arrives the index can be
grown without the need to rebuild. This is important as, although the LiveMemories project
will initially have a large batch of data which can be indexed from Adige and other media
partners, when the system is in use it will be gathering data in very small amounts as users add
stories. For this reason thendices must be able to be grown incrementally.

SOTON is also considering the use of distributed indices such that well encapsulated parts of
the feature space can be split across a server farm. Publishing one large index imposes a large
cost on the serverthat is storing that index. That server needs to be both fast and well
endowed with physical memory. Splitting a large index means that, once again, affordable
desktop machines can be used for publishing an index that would otherwise be too large to
publish on anything but a very expensive server.

11



3. Content Integration

The main objective of the Content Integration activity is to develop novel techniques
for scalableintegration of vast amounts ofcontextually qualified and uncertain knowledge
automatically extracted from a variety of heterogeneous multimediasources into thecore
knowledge repository of the LiveMemories platform. In order to fulfill this objective the
work divides into three main tasks:

o0 T2.1: CrosPocument Coreferencelhe gal of this task is to develop the necessary
theory and clustering algorithms foridentification of coreferring entities extracted by
content extraction modules from heterogeneous multimedia resources (texts, images,
speech transcriptions, and other formatsupported by the LiveMemories platform) by
investigating and considering the contextual qualifications and aspects of uncertainty
and incompleteness of knowledge. The main challenge of this task consists in devising
novel crossdocument coreference resoltion algorithms by combining standard
statistical approaches with logical approaches.

0 T2.2: Complex Reasoning Servicéhe goal of this task is to develop the necessary
theory, languagesand tools for the formal representation and reasoning over the
LiveMemories knowledge repository containing contextually qualified and uncertain
knowledge. The main challenge of this activity consists in overcoming the limits of
current semantic standards and toolsadopted by the Web community such as
RDF OWL, to represent and efficiently process large amounts of contextually qualified,
uncertain and incomplete knowledge automatically extracted from different
multimedia sources. A further research direction to be pursued is the convergence
between formal logic-based infaence approaches and linguistic-based textual
entailment approaches in order to develop novel integrated reasoning services for
robust processing of automatically extracted information

o0 T2.3: Robust Ontology Populatiohe objective of this task is to deelop the iterative
process allowing to dynamically integrate semi-automatically constructed formal
background knowledge of the LiveMemories knowledge repository with automatically
extracted knowledge from multimedia sources The main challenge lays in putting in
the mutually beneficial loop the logiebased inference approaches over available
background knowledge with statistical linguistic approaches capable of extracting the
missing knowledge from multimedia sources.

3.2. Specific goals for the reporting period

Activities of the first year of the project has been directed towards the clarification of
the position and core services of the Content Integration module within the LiveMemories
architecture, stabilization of the ore data structures and formats exchanged between
modules of the LiveMemories platform, working out the preliminary theory and
implement the prototype of the LiveMemories knowledge repository, bootstrap the

6 The collaboration with FBK COPILOSK joint research project is foreseen for research on
combining statistical and logical approaches for coreference resolution problem.
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construction of the background knowledge, and fially to implement the service allowing
to automatically enrich the output of the Content Extraction from text with the
background knowledge.

3.3. Achievements in the reporting period

Activities related to the definition of the position and the core servies of Content
Integration module within the LiveMemories architecture, as well as the declaration of
core data structures and intermodule data interchange formats, has involved members
from all modules of the project and has been carried out during the re¢éing of the
o001 AOGA&EI Ooi 4AAiT 68 4EA OAAAAO AAT AET A OEA AAOAE
SAAOEIT O, EOA-AiITOEAO Pl AOA&EI Oi 6 T &£# OEA DOAOAT O
achievements related to the core tasks of the Content Integratiactivity.

CrossDocument Coreference

Some components of the crossdocument coreference system have been re
implemented obtaining a 20 to 30% speed and memory usage improvement. The
adaptation of the system to dealvith a large scale corpusieeded effortson the generation
of new features, such as wordh 1 1T OA@0O MEAAOOOAOG AT A AEETAET C 1 Ax
parameters. Optimizations included with the latest version provide plugins for co
referring entities of type ORG and LOC too, whereas the integratiortanTextPro involved
having common data structures to make it easy to share information between modules. An
experimental study has just startedto look into the possibility of exploiting the intra-
document coreference providedby BART.

Complex Reasoning Seces

The task has been approached with the following number of specialized activities:

o Preliminary theory of the repository for contextually qualified RDF/OWL knowledge.
Formally, we adopted and extended the state of the art context as box representation
framework, in which the contextual space is defined by a fixed number of hierarchical
contextual dimensions and the concrete context is defined by a vector of valuesthe
corresponding dimensions By virtue of dimension hierarchies, in such a framework
contexts exhibit hierarchical organization allowing to efficiently searchand retrieve
the knowledge in the contextdy a query shiftingoperation [Joseph, Serafini, Tamilin].

o Prototype implementation of the repository. Practically, the formal representation
framework has been instantiated into the LiveMemories knowledge repository
composed of threecontextual dimensions- time, geographic location and topic since
these are the dimensions which can be derived from the multimedia resource the
knowledge appears in. The architectureand the tool has been developed in java on top
of the opensource state of the art tool for managing and reasoning with RDF/OWL
called Sesame?.

0 Realization of semantic enrichment serviceOn top of the implemented contextualized
knowledge repository and crossdocument coreference service, the semantic
enrichment service has been realized. Given a number of multimedia resources

7 http://www.openrdf.org
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annotated with recognized entities of types PER, LOC and ORGdwontent Extraction
from text, the service identifies clusters of coreferring entities, then automatically
matches those clusters against ontologies of the repository usirige textual mentions
and heuristically guessed contextual constraints from multimedia resources the
entities appear in (time, location, topic), and finally enriches matched clusters with
ontological knowledge retrieved from the repository.

o Practical implementation of technology demonstrator for the Adige collectionbased
on the semanticenrichment service.

Robust Ontology Populatian

For bootstrapping the content of the knowledge base with the background knowledge
about Italy we developed a set of procedures and tools for serrgutomatic conversion of
various existing semistructur ed resources (such as classifications, databasesficial web
sites, and etc) into the formal ontologies expressed in RDF/OWLThe ontologies has been
constructed in ltalian language and focused on the following domains of interestport
(players, teams, chmpionships of soccer, formula 1, ice hockey, moto, and others),
education (ltalian educational system and degrees, universities, and others), economy
(economical activities and professions according to ISTAT, industries and craftsmen,
banks, and others),politics (Italian political system, national and regional legislatures,
deputies, senators, political parties, and othersgnd geography (administrative division of
Italy into regions, communes, detailed geographic composition of Trentino region
accordingto Toponomastica Trentina DB). All of the ontologies have been loaded into the
proper contexts of the LiveMemories repository and were used in the semantic
enrichment service of the technology demonstrator for the Adige collection.

3.3.1 Cross-document co reference

To corefer the Named Entities we used the system developed by Popescu and Magnini
[Popescu,Magnini] in cascade to Typhoon. The system is based on agglomerative
clustering technique able to exploit other Named Entities and professional categories-
occurring with the ambiguous entity in the same document; it was first tested in the
SEMEVAL 2007 Web People Search task, performing the second best result among 16
systems with the following performance in terms of harmonic mean of purity and inverse
purity: F1=0.77 (Purity=0,75 and Inverse Purity=0.80).

3.3.2 Preliminary theory of the repository

For representation of contextually qualified RDF/OWL knowledge we formally adopted
and extended the state of the art context as a box framework.. According this
framework, a context is defined as a set of logical statements, or a knowledge base, inside
the box, and an array of contextual dimensions, outside of the box. For example, i the
context of the current Italian parliament, it can contain the inbrmation primeminister
(berlusconi) and the parameters are for instancetime(C)=8may2008now, location
(C)=ltaly, subject(C)=Politicsetc.

In the present work, we pursue the additional requirement to the context as box
framework demanding the values of ach of contextual dimensions to be taken from
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structured domains with defined on them broadnarrow relations. For instance, the values
for time(C) are time intervals, the values ofocation(C)are geographical regions, the values
of subject(C)are topics.For time and location dimensions the broaeharrow relation can
be naturally defined as the interval and region containment respectively, while for subject
dimension the topic-sub-topic relation can be considered.

Figure 31 depicts the example of such a contextualized repository composed of three
contexts describing governments. It can be easily observed that the conte3tis broader
than contextsG and G.

DIMENSIONS
Time Location  Subject
0000-01-01 — 9999-12-31 Eur‘ope Po itics\
2005-04-23 — 2006-05-17 2006-05-18 — 2008-05-08 Italy Prodi-lI Berlusconi-lll
CONTEXTS
Cy Ca Ca
t = 0000-01-01 —9999-12-31 t = 2005-04-23 — 2006-05-17, t = 2006-05-18 — 2008-05-08,
I = Europe 1 = ltaly, 1 = ltaly,
s = Politics s = Berlusconi-lll s = Prodi-ll
.. primeminister(berlusconi) primeminister(prodi)
functional(minister) minister(economy, tremonti) minister(economy, padoaschioppa)
minister(foreignAffair, fini) minister(foreignAffair, dalema)

Figure 31. Example of contextualized repository .

In answering queries, knowing the scope of the query is quite crucial. For instance, if
one asks for the prime minister in the context of 2005 United States Politics or in the
context 2005 Italian Politics he clearly obtains two different answers. From this
elementary example one can see how relevant is the context of the query in order to
provide the right answer. That is why a query to a contextualized knowledge repository is
in fact a contextualized query, composed from the query itself and also from the (set of)
context(s) in which the query should be evaluated.

The choice of the most appropriate context for executing contextualized query is very
crucial factor. Sending a queryit OEA OxOi 1 co AT 1 O0A@dO AAT DOI AOA
the other hand to precisely determine the correct context at which a query should be sent
is in most of the cases a difficult task. To mitigate this problem, we introduce the notion of
a query shifting,which is the operation of redirecting a query from one context to another
relevant context, when query fails to find any fruitful information in the current context.
The hierarchical structure of contexts, induced by partial orders of the context
dimensions, provides the basic graph on which queries are shifted across contexts. More
specifically, as a semantic metric of context closeness the relations "directly covers" and
“is directly covered by" are exploited.

Let us see an example of such a shiftingpnsidering the contextualized knowledge
repository shown in Figure 31. Suppose we want to submit to the repository a query for
knowing who was the ministers of economy during the period 2005-2009 in Italy. This
request can be encoded into the contextual quemninister(economy,x), <20052007, Italy,
politics >). Since the context with dimensions2005--2007, Italy, politics>does not exists in
the repository, then a new context 4 is created with empty content and its position in the
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context graph is computed (namely 4 position is below- 1 and above- ; and- 3). The query
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covered by- 4, namely- ; and-~ 3, and submit the same query to both of them, we will obtain
the following contextualized answers:

Context Answer
2006-05-18 - 2008-05-08, Italy, Prodkll padoaschioppa
2005-04-23 -- 2006-05-17, Italy, Berlusconilll Tremonti

3.3.3 Prototype i mplementation of the repository

Implementation architecture of the contextualized knowledge repository is graphically

depicted in Figure 3.2.

Contextualized Background Knowledge Repository

CRUDon
Dimensions/
Contexts

Materialization/
Dematerialization/
Indexing

Administration services

Application services

Contextualized
queries

Management
Dimension module
structures
Contexts Knowledge Knowledge
organization retrieval Indexing
module }-I> -module module
-Contextr,C- o ” m T~
AN I Index store
L f," ~—~
‘ Context C, ‘ ‘ Context C3 ‘ h Ke
J yword
; SPARQL
- |:| search
IJ Il
T Querying
Query 5h|ft\r1g/ String-based moadule
Local querying searching

Figure 3.2. System architecture of the contextualized repository.

The repository is composed of four principal modules, whose functionalities are briefly

described below.

1 The management module supports the functionalities for (a) defining and managing
the dimensions structures and (b) defining and managing the set of otexts
comprising the repository.

1 Contexts organization module exploits dimensions structures in order to compute
context covering relation for the organization of contexts of the repository. Practically,
context cover relation has been represented by addse diagram, one of the popular
representations of partially ordered sets. This structure is used in order to compute
the context pairs among which it is possible to shift queries.

1 Knowledge materialization module

contexts into memory for further execution of queries.

performs the actual loading of knowledgeof
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1 Knowledge indexing module performs the textual indexing of the knowledge
contained in the materialized repositories to enable stringbase search queries.

1 Querying module enables to answer contextuaked queries using SPARQL and
keyword-based search.

Practically, we grounded our prototype on Sesame RDF(S) storage and querying
framework Sesame, which is one of the most popular free opesource tool having good
performance and stability® For indexing and text-based searching we used opesource
Apache Lucene Solr platform.

3.3.4 Realization of semantic enrichment service

Having on one side the textual material, annotated by automated entity extractor with
textual mentions (referring to people, locatiors and organizations), and the populated
contextualized background knowledge repository, the task of a contextriven semantic
enrichment consists in mapping mentions to the entities in the repository and then
retrieving the knowledge about these entities elevant to the textual context mentions
occur in. In the following we discuss major steps in more details.

i Entity disambiguation The first step to entity disambiguation consists in
identification of the name for the entity from the multiple possible ways it is referred
to in the text. For this task from the computed coreference clusters we select the
longest and the most frequent mention occurring in the text. This simple heuristic in
practice allows to bring from the text the most representative, complete name for the
frequently occurring entities, which is the combination of name and surname for
people, non abbreviated name for loations and organizations. Using the complete
name allows to establish the accurate match to the entities available in the knowledge
repository. Practically, the matching is performed by querying the textual index
constructed from ontologies of the reposibry using identifiers and available textual
labels attached to ontological individuals. However, in the general setting, due to the
name ambiguity problem, this procedure brings from the repository the set of entities
having the same name but denoting diffrent realworld entities. To eliminate further
the entity ambiguity we employ the analysis of the text, the entity mentions occur in, in
order to guess the imposed contextual constraints.

i Context selection Topic and time are constraints we practically emloyed for
identification of the entity context from text. Selection of topic is based on the use of
automatically extracted from text keywords (using the algorithm presented in
[keyword-selection]) allowing to fall the textual source into the fixed list & categories,
ranging from broad categories such as for instance sport and politics to the more
detailed ones as soccer, soccer series and annual championships, government
legislatures and etc. For the identification of temporal constraint we at the moment
adopted the simple strategy of using the publication year of the text. Currently we are
working on automatic detection of temporal expressions from text for more accurate
determination of the temporal constraint.

8 In the future we plan to investigate the use of OWLIM extension to Sesame for OWL data; more
details on OWLIM can be found dtttp://www.ontotext.com/owlim
9 http://lucene.apache.org/solr/
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Identified contextual constraints are usedfor further filtering the list of matching
entities and consequent retrieval of the relevant background knowledge from the
corresponding contexts of the contextualized repository.

1 Enrichment Using the detected entities and guessed contextual constraints, the
concluding semantic enrichment phase extracts from the corresponding contexts of
the repository the background knowledge on the entity by practically evaluating the
SPARQL query asking fdriples having in subject or object the given entity.

3.3.5 Practical implementation of technology demonstrator for the Adige collection

The semantic enrichment approach has been fully implemented in a system, which has
been practically deployed and applied to the textual archive of the local Italian newspaper
O, o! AECA68 4EA AOAEEOA A1 1 OAET O ogc¢mnhetap
October 15th 2009 ranging over the regional and national news in the domain of politics,
sports, economics, culture, education and etc. Practically, for the processed archive we
have implemented the portal giving the possibility to search the news ardve by entities
addressed in the articles, see the relevant background knowledge attached to entities by
semantic enrichment when reading the articles, as well as see the summary card assuming
all background knowledge on interested entity.Figure 3.3 shows a screenshot of the
implemented portal. In the following we give some figures describing the steps of the
enrichment process.

Extraction of named entities For automated extraction of named entities from
L'Adige dataset we practically used the Typhoon system. From total amount of
257,255,240 tokens constituting the dataset we have extracted 5,169,188 mentions
referring to people; 2,977,960- to organizations and 2,958,228- to locations. We consider
evaluation obtained at Evalita a reasonable indicator of the accuracy of the extracted
entities; considering also the fact that at Evalita systems were evaluated on a subset of
documents extracted from L'Adige archie.

From the extracted Named Entities we further constructed 133,906 clusters
corresponding to distinct persons, 34,270 clusters of organizations and 9,836 of
locations using the integrated in Typhoon coreference resolution algorithm by Popescu
and Magnhi. The coreference system limited to deal with entities of type PER only has
been extended by us to work also with ORG and LOC too. The system accuracy was
computed on a gold standard constructed on a subset of L'Adige news stories from 1999
to 2006, congining 209 person names corresponding to 709 entities, for a total of 43,704
annotated documents [bentivogli]. On this corpus the system performed as;$0.80
(Purity=0.91 and Inverse Purity=0.75).

Semantic enrichment With relatively simple effort spent for creating the collection of
knowledge for the contextualized repository, the execution of the semantic enrichment
over the complete L'Adige dataset 45% of news articles has been enriched (272,253
article from total of 600,470 distinct news articles), couting if at least one recognized in
article entity of type PER, LOC or ORG has been enriched. Clusters produced by
coreference resolution algorithm has been mapped to the corresponding entitites in the
repository with the following numbers: 35% of people clsters, 42% of location clusters,
and 2% of organization clusters. In order to perform the qualitative assessment of the
performed enrichment we are planning to create in the near future the corresponding gold
standard. Preliminary, using the gold standardor cross-document coreference evaluation
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of people [bentivogli], we have first manually attached to famous people clusters (i.e.,
those with ambiguous names, such as Paolo Rossi, Roberto Mancini) their corresponding
person entity available in the currentversion of the repository; then we have performed
the enrichment of the gold standard articles. As a result we got a fairly high precision of
91\ % when enriching these famous people due to the ability to recognize the specific
detailed context (such as campionship of the certain year in sport, or certain political
legislature). Straightforwardly, when we disabled the consideration of context and
performed the enrichment against the whole knowledge repository the precision fall
down, becuase of the big nutmer of wrong matches produced due to the name ambiguity
problem.

Scheda di Boban Zvone
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Figure 3.3. Semantically enriched news portal for L'Adige archive.

3.4. Role of the partners

At this phase of the project the tight collaborations with ContentExtraction and
Content Presentation partners have been established. On the one hand, the collaborative
efforts have been directed to the definition of common data exchange formats, resulting in
definitions of core data structures of the LiveMemories platfon, on the other hand, the
collaborative efforts have been spent on the integration of modules when preparing to the
demonstrators concluding the first year of the project.
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3.5. Critical issues and plans for the second year

During the first year of the prgect we created the basic representation framework and
practically implemented the prototype for dealing with contextually-qualified knowledge.
The critical issue to be addressed in the second year concerns with the study of knowledge
lifting, the operation allowing to bring the relevant knowledge from one context into
another. This issue is tightly related to the general problem of completeness of knowledge
in the context.

During the performed ontology bootstrapping phase we recognized the very limited
public availability of formal ontologies about Italy and in Italian language. In the second
year we plan to extend the developed ontologies and consider the possibility to publicly
release them for community.

By implementing the semantic enrichment service o top of collected ontologies, the
first step towards a collection of complex reasoning services for the LiveMemories
platform has been done. Practical application of this service to the Adige collection
demonstrated that enrichment can be sometimes ambigpus or even incorrect. The issue
to be considered for the second year in collaboration with Content Presentation module is
seamless integration of the user in the loop for correcting the knowledge.

Another critical issue to be considered for the second we concerns with the
development of the method for dynamic population of ontologies in the LiveMemories
knowledge repository with the automatically discovered by Content Extraction modules
knowledge. For that issue we plan to investigate the uncertainty pect of knowledge and
develop the knowledge crystallization procedure. The issue of uncertainty is also to be
investigated within the problem of coreferenceresolution.

$00ET ¢ OEA 001 AOA Oi 4AAT 6 1T AAOET ¢cOh OEA
representation has been raised as the important one. It is under the active discussion
whether the LiveMemories will contribute to this problem.
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4. Content Presentation

4.1  General Objectives

During the first year project, the partners involved in content presentationactivities
have directed their work towards different goals:

The Data and Knowledge Management Grou(bKM) at DISI started researching new
approaches for content management based on user intent. The overall objective is to build
a content presentation sysem allowing users to relive and share experiences in an active,
AbAOEAT OEAT 1T ATTAON AJART OOEAOEAHAI BQE OE6 Ok BERDA
are first class entities, which are recalled, shared, connected and organized as narratives
rather than unrelated documents.

The Language Speech and Interfaces Groflysl) at DISI focused on ways to organize
and present memories based primarily onstreams i.e. on organic collections of data
sources which are primarily based on multimedia (audio and video stams).

4.2  Specific goals for the reporting period

In order to achieve the above mentioned objectives, the following goals were set: (i) the
AAEET EOEIT 1T &£ POT PAO | AGAAAOA &1 O AT OEOGEAO OOA
crucial role on future systems for the management of collective social memories; (ii) the
investigation of suitable stateof-the-art technologies as a base for the development of an
advanced Web2.0 platform for content acquisition, visualization; (iii) the design and
implementation of a Content Presentation System (CPS) providingvisualization
techniques for multi-dimensional data and interactive user interfaces for memories (i.e.,
stories) acquisition; (iv) the design and implementation of a module for managing and

presenting awiovisual archives.

4.3  Achievements in the reporting period

As for the goal (i) of Section 4.2, conceptual representations for entity types like
OnOAT 06 AT A 0301 OUd xAOA AAEET AA j OAA 3AAQEII
were provided and shared wth the other partners. Besides the abovenentioned entities,
data structures and metadata of other types of entities (e.g., Person, User) were designed
within the SWEB system in order to enable services such as access control. In regards to
goal (ii) of Section 4.2, we approached the aspect of the spatial information of the data (i.e.,
the spatial location of events involved in a user story); for this reason, we investigated
existing geovisualization tools for data visualization and exploration. The resulof the
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survey is summarized in the LiveMemories wiki pag€. Timebased visualization
techniques were also explored though not yet fully exploited in the current system.
In regards to goal (iii) of Section 4.2, a first prototype consisting in a web apphtion

has been developed, which let users to create stories and associate media to them and to

visualize stories by using gedrowsers and basic timelines. In order to build the
prototype, results of the activities performed to pursuit goals (i) and (ii)were exploited. In
particular, the XML data schema was used as a starting point to build part of the internal

object model of the CPS (server side); an analysis of the survey showed how mapping APIs

such as Google Earth were suitable both for supportingeg@Web standards (e.g., KML) and
for a fast development of an initial prototype (client side). The whole prototype is
described in more details in Section 4.3.2.

For the goal (iv) of Section 4.2, we developed a prototype that manages sets of

heterogeneous ollections of audiovisual documents. Each collection contains
homogeneous documents, while any two collections can be vastly different from each

other (e.g. one can be based on enriched videos, another on audio + manual transcripts).

For each collection igpossible to define adhoc presentation and tools, while maintaining a
homogeneous toplevel view of these different items. Automatic Speech Recognition tools
and technigues are used to extract transcripts of the audio tracks. Transcripts become one
of the elements used for annotating, mining and presenting the documents. Different
presentations have been investigated. Attention has given to tirgased visualization

techniques, even though they have not yet been deployed. The system has been

experimented with audio recordings of the Consiglio Comunale di Trento, and with a set of
enriched videolectures captured at the Universita di Trento (consisting of timannotated
video streams, images and PowerPoint files).

w8x8u #I11TAADOOAT -1 A RATQEHM G®AIAO 6

The conceptual modeling for the core entities Event and Story started fronefining the
initial representations defined in the LiveMemories wikil. First, an analysis on the
concepts related to the notion of event and storywas carried out before defining the
representations of the related entity types. The single conceptsere analyzedin terms of
their vocabulary definitions; those defnitions which better suited the operational context
of the LM systemwere taken as the basigo formulate a conceptual representation for the
Event and Story entity typesAlso, a stateof-the-art event model was taken as reference
point to start our analysis. We finallypresented a model for representingevents, stories
and their relationships. Such model wa in turn adopted to design the XML schema for the
Event and Story data structure. We underline how the model is drivenby an appraach
AAT OAOCAA 11 Ceiifk. Suihiedidk&Qric hpAoath emphasizesthe entity
(e.g., Person, Location, Orgardtion, Event)as a possible (main) object of @ event/story.
The document produced at the end of this activity can be consulted on the LiveMemories
wiki 12,

10
https://livememorieswiki.fbk.eu/ind ex.php/A7_demo_3_progress#DEMO3:_Visualization_
of _a_Story
11 https://livememorieswiki.fbk.eu/index.php/Core_Data_Structure
12 https://livememorieswiki.fok.eu/ima ges/c/cf/Cds-datamodelevent-story-v1.pdf
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4.3.2 A stonpased Content Presentation System

As previously mentioned, during the first year projetthe DKM group started designing
a story-based Content Presentation System (CPS) providingisualization techniques for
multi -dimensional data and interactive user interfaces for memories (i.e., stories) creation.

The software architecture of the systemis depicted in Figure 4.1. The serverside is
based ona resource-oriented architecture (ROA) which exposes web services following
REST desigrmprinciples. The data representation format currently accepted and returned
by the CPS server is XML but future v&@ons of the system will include others, such as
JSON. The client side has been designed dgcoupling the user interface from the
communication layer (Javascript libraries) which forwards HTTP requests according to a
public RESTful protocol In particular, it is a webbased interface using state of the art Web
2.0 technologies such as HTML5, CSS3 and Javascript. The client is supposed to provide a
set of services to the user to create, visualize, search and navigate event based
organization of memories. he two main services that we have explored in the current
reporting period are the creation of stories through textual narratives structured in events
and the visualization of such stories in a geospatial and timeline setting. Further details on
the creation and visualization webinterfaces are given in section 4.6.1, where the demos
developed are described.

The serverside system has d.ayered Service Oriented Architecturgsee Figure 4.2)
which includes technologies such afkestlet (for ROA development) DOZER (for bean
mapping) and AXB v2.1(for XML binding, parsing and validation.

WEB CLIENT

gy ——— |

[ comm.Layer usap) |

user | | |
[(xv |(sson ][ 2 ]

WEB SERVER

J2EE Server Platform

Figure 4.4: CPS Software Architecture
In particular, the following technologies are shortly described:

1 Restlet is a lightweight, comprehensiveppen sourceRESTframework for the
Javaplatform which is suitable for both server and client Web applications. It
supports major Internet transport, data format, and service description
standards (e.g., XML, JSON, HTTP, Atom, WALL,) eand is extended to
integrate with Servlet, Spring, JAXB and FreeMarker, among others. A Google
Web Toolkit (GWT) port is also available.

1 DOZERis an open source Java mapping framework that is robust, generic,
flexible, reusable, and configurable. Data object mapping is an important part
of layered service oriented architectures in that it allows the decoupling of
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internal domain objects (e.g.CFS objec) from external presentation layers or
external consumers.

1 Java Architecture for XML Binding (JAXB allows to map Javalassesto XML
representations. It permits to store and retrieve data in memory in any XML
format, without the need to implement a specific set of XML loading and saving
routines for the program's class structure. Moreoverit has been chosen since it
is particularly useful when the specification (XML schema) is complex and
changing; such eventuality was in fact likely in the first year project.

As Figure4.2 shows, the XML request is accepted by the Application Layer (pided by
the Restlet framework) and passed to the Resource Layer (provided by the Restlet
framework). Such layer is responsible for converting, by means of DOZER, the incoming
data transfer object (DTO) into the internal domain data object and for servinghe
incoming requests by calling the Service Layer. The latter is built to implement data
persistence services and to eventually connect to Service Gateways through which is
possible to call external web services (e.g., the ones made available by the other
LiveMemories modules). Finally, the Data Access Layer provides an abstraxterface to
the specific underlying database providing some specific operations without exposing

details of the database.
Ul Components

Data Object Conversion
X Data Transfer Objects (DTO) 5
= == 2
mapper
jt Domain Data Objects l T
Service Layer @ Service Gateways
(data persistence service, etc.)
jI Domain Data Objects

Data Access Layer
K (accessto DB) J

Data Sources
_ (Dbgo)

External Services
(other LM modules)

Figure 4.5: CPSLayered Service Oriented Architec ture

4.3.3 A prototype management system sudiovisual documents

During the first project year the LSI group of UNITN started working at a module for
integrating and managing memories represented in the form of streams, i.e. audio and/or
video tracks with annotations. Such form of memories may comérom interviews,
recordings of events, recordings of TV or radio broadcasting, seblishing of
audio/video memories posted by users. They can be just streams, or be enriched by
annotations (such as documents of any kind attached to specific time locatis of the
streams). They possess metadata, and can have additional annotations such as e.g.
folksonomy classifications.
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These data need to undergo a common process, which consists in the extraction of the
audio track, extraction of a (timeannotated) transcript, the alignment of the audio
transcript with other possibly available text sources, the loading of streams, transcriptions
and annotations in a system able to manage such data. A difficulty comes from the fact that
these data can be highly heterogesous, as abovanentioned. The process must hence be
managed by a very flexible system, able to abstract from the specific details, but at the
same time extensible so as to accommaodate for the peculiarity of each data collection.

A first significant step in this direction has been performed, as a general framework for
managing these data has been designed, and a prototype has been implemented. The
framework design defines a set of interfaces that specify higlevel functionalities. The
implementation of the details follows the Inversion of Control patterns, so that for every
specific collection it is sufficient to implement callbacks, which are compliant with the
interface, and reflect the peculiarity of the collection they deal with. The prototype
implements the body of the framework, and two specific cases. The demo 4 is based on
this implementation.

4.4  Role of the partners

Both DKM and LSI groups participated in the goal (i) which is partially overlapped with
the LiveMemory Platform activity. DKM was responsible for the achievement of goals (ii)
and (iii), while LSI was in charge of goal (iv). Pervoice contributed to goalvji providing
ASR technology.

4.5  Critical issues and plans for the second year

A critical issue will be the extraction of events from a story by involving users in a
transparent and lightweight way. For this, research on HCI will be required.

The concepO A I i T AAI Al O OAOGAT 6066 xEII AA  OAEET /
relationships between events, decomposition of compleevent into sub-events. This
activity will start by making a survey on existing stateof-the-art event models and
ontologies.

With regard to the visualization system component of the CPS, future achievements will
be the exploitation of open source mapping API abstraction layers such @penlLayers
which will make it easy to incorporate maps from a variety of sources, included Trentino
map services. Moreover, timeébased visualization techniques need to be deeper
investigated, deployed and finally integrated with the gedbased visualization techniques.

Integration of the two paradigms emerged during the first year (storybased and
stream-based content) into a seamless interface will be an important point.

The ability to deploy the information provided by the other modules (content
extraction and content presentation) is an obviously crucial point that will need attention.
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4.6 Demos
4.6.1 Ceation and Visualization of Memories: case study on blog stories

The developed prototype demo consists into two main parts: one relates to how
memories can be created with wehnterfaces which enhance existing traditional blog
interfaces by providing user interactive (and automatic) means forstructuring a story and
identifying the main entities involved. The other relates to how a story, once it has been
structured in events, can be presented and visualized to the user in order to provide her
with an enhanced experience. In the following two paragraphs, the just mentioned web
interfaces are described.

Web-interface for memory creation

The aim of the story creation interface that we have prototyped for this demo is to
explore the possible ways to integrate services provided by the other partners in an
intelligent interfaceto create textual narratives and structure them in the semanticl rich
events and stories structure defined by the LiveMemories project.

The users are already familiar with a number of textual entry interface to report their
stories, in particular in blogs online where they report and share experiences with their
friends through textual entries. For the current prototype, we have studied the existing
blog entry interfaces and a case study blégto see where more semantic data could be
integrated without interfering with the user usual interaction flow. By integrating the
automatic extraction services provided by the other partners in LiveMemories, we believe
that we can render the interface more intelligent without changing the user's existing
routines and limiting the learning curve of a new system. This will lower t& price of
adoption of the LiveMemories system while enabling rich semantic data structuring.

The prototypel4 is thus presented as a blog interface where the users can enter simple
metadata about the story they are entering (i.e. title, abstract, etc.) arilden write text in
an usualtext input box with some formatting options (see Figure4.3). Theuserthus sees a
web interface with Title and other data about the story and a text input field similar to
standard blog entry interfaces.

13_A blog story on a trip to Trentino: http://dandaworld.blogspot.com/2008/09/appunti -di-
viaggio-my-journey-diary-11.html

14_The creation webinterface is available here:
http://opengeos.science.unitn.it/liveMemori es/story_entry/
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\ LiveMemories

> O Active Digital Memories of Collective Life

LiveMemories Demo: Creazione Storia

0II Mio Viaggio in Val di Non

Tipo Data
#oia Da: ¥ 11 Agosta 2008 A # 12 Agosta 2008
Sommario

Eceomi alla seconda parte delle vacanze, un secando viaggi verso Ialta falia, in Trentino, Val di Non. Non sona sole, questavalta mi accompagna la mia dolce metd,
finalmente in ferie. Seappiamo dal caos riminese diferagosta, alla ricerca di un'oasi di tranquillits, dove pogsiama respirare aria huona e fare passeqgiate nella natura
Per caso, quasi, avevamo scello su internet un B&B & Revd, sul laga di Santa Giustina. Ciispiravana il nome che richiama un'atmosfera *incantats®, e 1a cerlifcazione
“Ecolaber

Block style ¥ Iy Location | [ Event Load | LoadAll | Clear

—_————

4 start & O 7 Ezrrex <[ 2MozllaTh.. | B reports [ G (M-treport-s, sof - RBETEE L

Figure 4.6: Creation web -interface

While the user inputs text, this is analyzed in order to automatically extract known
entities (e.g. locations, organizations, persons) which are then proposed to the user (see
Figure 4.4). In the current demo, sub entities are hard-coded but the idea is that in future
versions of the system, the input text is sent to the serveside application that
communicates with Content Extraction named entity recognition services.

Paragraph v @ Location  Event Load Loadall Clear
11 Agosto 2008; In Viaggio

Cosi, docurnentati sui trasporti localiin maniera approfondita tramite web e fatto il biglietto, affrontiamo un viaggio di circa 40 km
in Intercity, fino a Trento L .

Stranarnente il treno, che & arrivato a Rovereto L dopo aver aftraversato lintera Pianura Padana e poi essersi inoltrato pian
pianotra le montagne, parte puntualissimo (eh eh, sara perché deve andare in Germania L 7).

Dwrante il wiaggio, abbiamo avuto modo di \rehere numerose campagne dotate di impianto mini-eolico, mentre nelle varie
stazioni, fa piacere wedere che le FS hanno adottato |a raccolta differenziata, che perd risulta quasi del tutto ignorata dai
passeggen. Intanto il ternpo & passato velocemente leggendo & ascoltando rusica.

Figure 4.7: Entity r ecognition during text input

The user can then check if the entity has been recognized correctly and, if needed,
provide corrections to the entity detection and the entity attributes. This will allow to
provide feedback to the other services awell as to extend the entity database.

By analyzing the topics of consecutive snippets of text, as well as their structure and the
available entities, the system will try to detect descriptions of separate events from splits
of the textual story.
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Load All | Clear

Paragraph [ (A Location || Event Load
11 Agosto 2008; In Viaggio

Cosi, docurmentati suitraspoti locali in maniera approfondita tramite wehb e fatto il biglietto, affrontiamo un viaggio di circa
40 kv in Intercity, fino a Trento L

Stranamente il treno, che & artivato a Roversto L dopo avar attraversato 'intera Fianura Padana L e poi essersi inoltrato
pian piano tra le montagne, parte puntualissimo (eh eh, sara perchi deve andare in Germania L 7).

Durante il viaggio, abbiamo avwuto modo divedare numeroge carmpagne dotate di impianto mini-golico, mentre nelle varie
stazioni, fa piacers vedere che 8 FS 0 hanno adoftato 13 raccolta difierenziata, che perd risulta quasi del tutto ignarata dai
passegger. Intanto il tempa & passato velocemente leggendo & ascoltando musica.

ATrento L ci aspetta un altro treno, questa volta un collegamento locale su ferrovia eletirica, |a Trento-Malé O Guasi tutti
treni sono modernissimi e dotati di aria condizionata e porte che =i aprono =olo a richiesta.

Scendiamo a Cles L da dove partono bus per le diverse localitd, tra cui Revd L, ma la gentilissima conduttrice del BEB ¢
viene a prendere in auto, Appena fatta la sua conoscenza ci rendiamo conto che @ una persona soquisita e molto cordiale.

Cosi chiacchigrando lunga gli otto kin che dividono le due cittd, 1a signara ci racconta del sun BEB: la cettificazione Ecolabel
nan & uha novitd per la sua casa, visto ha gia da tempo avoto limpianto termica a pannelli solari

Ora si sta cercando di dotare gli appartamenti dinuove tecnologie che dovrebhero comportare una cerificazione ambientale
maggiore, sempre a livello eurapen. Effettivamente qui, lanciando | nosti sguardi intarno, notiama che gli abitanti del
Trentino L sono molto pilt attenti all'aspetto del risparmio energetico. Quasi tutte le case hanno sul tetto | pannelli solaril
Guasi sempre tre elernenti per ogni edificio.

Fa "
® “ In Viaggio verso
Trento x

Tipo
<" Spostamento
Da
< 38068 Rovereto T, Italia
A
#Trento, falia
Data

11 Agostn 2008

Foto...
Participante...

® ¢ In Viaggio verso
Cles

Tipo

#* Bpostamento
Da

#Trento, ltalia
A

# Cles TH, Ralia
Data

11 Agosto 2008

Ifigur e 4.8: Event detection from srﬁlité of textual story

As Figure4 5 shows, the system identifies different events (separated by the colored
lines) described in the story text. The right column displays metadata about each event.
This structure is proposed to the user, with as much attributes for the extracted event
as possible bootstrapped from the identified entities in the text. Here, in turn, the user can
provide corrections to the automated annotation.

The process of creatinga story and structuring it in events is thus semi automatic for
the user and takes place in a familiar interface with nevintelligent features integrated
smoothly in the writing flow. This prototype has to be evaluated bgommonusers to test
its usability and their response to the integration of these new features to structure the
story in rich semantic data. However, the users will only accept such new features if they
can understand the benefits of such semantic structure; this is why we also propose
complex visualizations of stories and events which enrich the original flat non interactive
text representation.

Visualization web -interface

The purpose of the visualization interface is to present a created story back to the
user!s, Mapping techniques are used to visualize key information (i.e., main events of a
story) in a geabrowser thus to make the user experience more effective. FFigure 4.6, the
scroll bar in the right column shows the events extracted during the story creain phase.
Two buttons are available in order to visualize a given event in a map or in a timeline
respectively. A basic timeline is in fact embedded in the interface.

15_The visualizationweb-interface is available here:
http://opengeos.science.unitn.it/liveMemories/story_visualization/
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LiveMemories Demo: Visualizzazione Storia

i Mio Viagpia in Val & Non

Sareans

070 Mg vese
4

Figure 4.9: Visualization web -interface z Google Earth Map
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the case considered, the event regards a transfer from a location (e.g., Rovereto) to
another (e.g., Trento) therefore it is visualized as a colored line connecting thed places.

An icon placed on the line shows, once clicked, a description of the evese¢ Figure4.7).

Notice that the way of showing the event on the map depends on the type of event in
NOAOGOET 18 7EEI A Al AOGAT O 1T £ OUBAf i@ evaritsO £A 006
where the spatial aspect entails single points or wider areas could be represented by

means of placemarks set at specific locations or bounding box areas.

Sommario

" Eccomi alla seconda parte delle vacanze, un secondo viaggio verso I'alta ltalia, in Trentino, Val di Non. Non sono sola, questa volta mi accompagna la mia dolce meta,
finalmente in ferie. Scappiamo dal caos riminese di ferragosto, alla ricerca di un‘oasi di tranquillta, dove possiama respirare aria buona e fare passeggiate nella natura
Per caso, quasi, avevarmo scelto su internet un BB a Revd, sul lago di Santa Giustina. Ci ispiravano il nome che richiama un'atmosfera “incantata®, e la certificazione
“Ecolabel".

@ ¢ In Viaggio verso
Trento

Tipo
# Spostamento
Da
» 38068 Rovereto TN, Italia
A
# Trento, Italia
Data

11 Agosto 2008

{Mostra Evento Sulla Mappal

Mostra Evento Sulla Timeline

® “In Viaggio verso
Cles

Tipo

# Spostamento
Da

2 Trento, Italia

EuropeaniSpace Imaging

=0 o A
2009/DigitaiGlobel & % :008[(

# Cles TN, Italia

v

S

Figure 410, O- 1 OOOA AOAT 61 OO6I 1 A | APPAd AOOOI I

The four red buttons placedat the top of the map are used to enter a story tougFigure
4.8). The play of the story tour results in a movidike visualization of the events
composing the story. This is done by exploitingn extension for Google Earth 5of the

29

A

A



Keyhole Markup Language(KML): an XML-based language schema for expressing
geographic annotation and visualization on existing or future wb-based arth browsers.
KML is an official standard of theOpen Geospatial Consortium The touring enables
controlled flights through geospatial data, including:

1 specific flight durations between locations

1 smooth flight past locations, without stopping
1 playing sound files at predefined times during the tour

Sommario

7 S

” Eccomi alla seconda parte delle vacanze, un secondo viaggio verso I'alta talia, in Trentino, Val di Non. Non sono sola, questa valta mi accompagna la mia dolce meta,
finalmente in ferie. Scappiamo dal caos riminese di ferragosto, alla ricerca di un'oasi di tranquilita, dove possiamo respirare aria buona e fare passeggiate nella natura.
Per caso, quasi, avevamo scelto su intemet un B&B a Revd, sul lago di Santa Giustina. Ci ispiravano il nome che richiama un‘atmosfera “incantata”, e la cetificazione
“Ecolabel"

® ¢ In Viaggio verso [
Trento

Tipo
# Spostamento
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» 38068 Rovereto TN, ltalia
N
»Trento, Halia
Data

# 11 Agosto 2008

Mostra Evento Sulla Mappa

Mostra Evento Sulla Timeline
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Da
#Trento, talia
DigitalGlob, " c i
Tmage /208 DigitalGlobe ;
\rrgwege ©2009 gGwae 3 & & AN
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Figure 4.11: Entering a story tour

As shownin Figure 4.8, a pathis visualized which connects the locations visited during
the trip told by the blog user. When the tour is entered, the animation starts from the first
location visited and the map moves according to the path. As long as taeimation plays,
OEA EAITT O AOOI AEAOGAA O OEA AEZAZAOAT O OOOA
descriptions. Currently, the KML containing the information for the tour is manually
created but its automatic building is feasible once the events araitomatically extracted
from the story and properly analyzed.

Finally, as mentioned before, a timeline is embedded in the interfacede Figure4.9).
"U Al EAEET C OEA O-1 OO0OA AOAT O1 OO1I 1 A OEI AIE
event in a timeline and its description, when available. The timeline is developed by
exploiting the SIMILE Javascript librarie®.

16_The SIMILE timelinehttp://www.simile -widgets.org/
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In Viaggio verso Treto
 In Viaggio verso Cles

Figure 4.12: Visualization web -interface z SIMILE Timeline
4.6.2 Demmn Multimedia Access

The demoon Multimedia Accessis based on a simple query paradigm. The query, that can
be simple or advanced, is run against two different collections.

AEA EEOOO Ai 11 AAOGETT EO A OAO T &£ OAAT OAET CO 1 4
Each meeting lasts atdast two hours. Human generated transcripts of the meetings
(verbali) are provided along with the recordings. These are not necessarily verbatim
transcriptions, nor they have detailed temporal annotation. They have a relatively
standardized structure, andOADBT OO0 ET AEAAOQOEIT1T 1T £ OEA OPAAEAOOGS
the topics discussed during the meeting. We run automatic speech recognition (in
collaboration with Pervoice, who made us available their ASR engine) on the audio tracks.

The second collection $ a set of annotated video recordings of lectures held at the
University of Trento. Each event consists of audio and video streams, plus images of the
slides projected during the lecture, indication of the time at which a slide transition
occurs. The PowePoint or Adobe PDF slides themselves are part of the event, and carry
relevant information that can be mined. For instance, the titles of the slides are used as
metadata for the lecture. Also in this case, a transcript of the audio track is obtained by
using an ASR.

Queries can be run against the whole set of documents, or against a subset of
collections. The search engine uses the text in the transcripts and any other available
information. The output is a set of documents, and within it a set of documemetadata
plus all the hits found in the document. For each hit some context is presented, and the
possibility to start listening/watching the stream document. In the case additional
annotation is present (as for the slides in the case of videolectures), dbe are also
accessible. The next figure shows two examples of output: in the first the metadata section
is shown, in the second a video hit is presented.

31



Lezione di programmazione

TAGS:
O TAG2 TAG3

':;'8J

FN it of subjects
k-

\) LiveMemories

LSIGroun o3 Active Digital Memories of Collective Life

Search Domains. Collections  Customdata Documents

wwMartignano
Advanced search
Results for the query Martignano
You have found 2 documents

OTAGS
=== 2
Browse lecture Using LODE
fa invece scrivo un prOGFAMME

(]
e — —~

~ ©»

o B avoi nes  Listen lecture from siide

= L View lecture from siide

+ Download document “»

. # auoio res Listen lecture from hit

The demo clearly shows how two sources of completely different of data can be
simultaneously presented, each in a different way. It also shows the possibility of
annotating documents in a folksonomy, to integrate named entity recognition and to
present forms of content navigation as the one shown in the following figure, where every
speaker is connected to it most frequent words, and these in turn are linked to other
speakers frequently using them.

pacher alberto >>> assoclazione >>> montipaoclo >>> sindacoe »>>> andreatta alessandro

associazione

manti padlo

"

andreatta alessandro
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5. LiveMemories Platform

5.1. General objectives

This activity aims at building a platform that implements the technological core of the
project integrating the methods developed in Activities 1, 2 and 3. The objective of the
LiveMemories Technological Rtform is to provide two crucial services: extract and
integrate knowledge from institutional and community data, and supporthe community
and user access teuch knowledge. The expected modedf development isboth iterative
and incremental: each of the components can independently follow its evolution patig
and all the services will be available at any time at the best of their reasonably stable
states. The platform will be maintained in a central location and will be accessible on a
24/7/365 basis. To guarantee interoperability among the various compoents, it will be
crucial to reach an early definition of the data format and of the services both in semantic
terms (what is each service doing) and in syntax (what is the exposed interface).
Documentation of both data and services will therefore be verynportant. Shared project
management information will also be needed so that it can be globally known when new
data or updated services provided by the Areas 1, 2 and 3 are expected to be available.

5.2  Specific goals for the reporting period

The following goalshave been pursued duringhe first year of activity: in the first part
of the period, the focus was on the system design. Along this directighere were several
subgoals: the development of use cases and the definition of specificatiors the user
interface, the functionalities provided by the Activities 1, 2 and 3, the detailed architecture
and the data types with format and access procedures.

In the second part of the year, after the project decision to develop demonstrators, the godl
this activity was the coordination of the implementation of such demonstrators.

5.3. Achievements in the reporting period

In order to achieve such targets, aumber of actions have been undertaken. First, a
permanent working group named "Platform Team'has been created; the members of the
Platform Team come from all the consortium partners, with at least one representative for
each partner. Second, a wiki area, with access restricted to the partners only, has been
adopted as a common working tool to sha documentdion in a wikipedia-like style; the
URL of the wiki ishttps:/livememorieswiki.fbkeu j OT AAAAOO EOh OEA 11 C¢
PAOOxI OA OEPApO24i 06 AAT AA OOAAQS pattr@Al P1 AO 1
presentations of their background, a common glossary and the minutes of the Platform
Team meetings.
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5.3.1. Design

The first goal, i.ethe design of the LM platformhas been approached with a sequence

of specialized activities”:

1. Mockup Useinterface Definition this activity aimed at defining a rough sketch of a
possible user interface with the main functionalities offered to the user

2. Core Data Structure Definition this activity aimed at defining the core data
structures exchanged amongthe system modules (Useinterface, Content
Extraction, ContentIntegration and ContentPresentation);

3. Data Flow of User Interface Functionalitieshis activity aimed at defining a set of
data flows among the system modules that realizes the functionalitiesutlined in
the Mockup User Interface;

4. Software Architecture Definition this activity aimed at defining the modules of the
system, the services they espouse and the interfaces byhiwh such services are
provided; issues like communication protocols, integration tools and storage tools
were addressed

5. Detailed Data Structures Definitionthis activity aimed at defining the detailed data
structures exchanged among modukeas well as their AP$.

It is worth noticing that through all the period, a parallel activity related to definition of
the cese-studies, carried on by the SoBt group at FBK, has been constantly monitored.
This in order to received useful feedback from casstudies scenarios.

The next subsections rport the results of each activity with some details.

Mockup User Interface Definition

This activity aimed at defining a rough sketch of a possible user interface with the main
functionalities offered to the userin the context of a generic application sceario: the idea
was to discuss and outlines those user functionalities who are independent of specific
showcases. The Mockup User Interfacehas been developed tdocus on concepts and
functionalities, not on the presentation aspects. It is based on the coept of story!s,
utilized as equivalent to the term memory. The main functionalities outlined concern the
management of stories (creation, modification, presentation and browsing), users and
resources (such as texts, pictures) as building block of storieshere was no mention of
speechbased interactions: only simple interaction modalities (e.g. those witlkeyboard
and mouse) were assumed.

The result of this activity is the content of the related wiki pagé®, and in particular the
document that defines suchMockup User Interface®.

17 https://livememorieswiki.fbk.eu/index.php/Plan_Year_1

18 https://livememorieswiki.fbk.eu/index.php/Glossary#Story

19 https://livememorieswiki.fbk.eu/index.php/A1_Mockup_UI_Definition

20 https://llivememorieswiki.fok.eu/images/d/da/Mockups_UserInterface_v3_0_Roldano_2009 _04_17.ppt
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Core Data Structure Definition

In a three-tier model of the Livememories Platform, theapplication (also known as
business logior functional) tier includes three modules:ContentExtraction (CE), Content
Integration (Cl) and ContentPresentation (CP).This activity aimed at defining the core
data structures exchanged among such modules and with the presentation tier, which
includes the User Interface module. The main goal of this effort was to define the domain
of discourse and the underlying data structure for data exchange, without fixing the actual
data format to be used in the information bus or the internal representation of that data
for any of the modules.

The results of this activity is a set of wiki pags describing such data structures in a
formal way, taking into accountthe references in the literaturel. For sake of brevity,
content of the wiki pages is not reported here: however, an alternative and more concise
representation of the defined core datastructures is the XML Schemata document
developed in the activityDetailed Data Structures Definitionand provided in the Appendix
A of this report.

Data Flow of User Interface Functionalities

This activity aimed at defining a set of data flows among theystem modules that
realizes the functionalities outlined in the Mockup User InterfaceThis activity was
organized in a set of sulactivities, one for each functionality emerged during the
development of the Mockup User Interface. Given a functionalityh¢ data flow among the
system modules that realizes such functionality was described in detaits from Ul to the
other modules (CE, CI and CP, at least) and back. To represent the flow of information, the
reference framework wasUMLand in particular the socalled Sequence Diagrams
The subactivities corresponding to the functionalities were:
user management (registration/authentication/authorization) for the HomePage;
story CRUD (create, read, update and delete) for the CreateStpage;
search of useful stuffs for the CreateStory page;
search of related stories for the CreateStory and ShowsStory pages;
free search of stories for the FindStory page;
category-based and tagbased search of stories for the FindStory page;
search ofstories of a specific user for the UserHome page,;
search of the storyof-the-day for the HomePage;
browsing of all stories with TimeLine for the HomePage and TimeSlice page.
Each subactivity resulted in a specific wiki page containing the UML Sequendiagrams
encoding the flow of information of the corresponding functionality. A description of the
functionality and some details about the diagrams were also included in each page.

All together the set ofthese wiki pages?? are the result the Data Flow ofJser Interface
Functionalities activity. The UML Sequence Diagrams are provided in the Appendix B of
this report.

CoNR~WONE

21 https://livememorieswiki.fbk.eu/index.php/Core_Data_Structure
22 https://livememorieswiki.fbk.eu/index.php/ Data_Flow_UIl_Functionalities
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Software Architecture Definition

This activity aimed at defining the modules of the system, the services thexposeand
the interfaces by which such services are providedThe decisions related to this activity
have a strong impact on the software development of the platform, so some efforts were
dedicated to screen the literature on impacting topics such asommunication protocols,
integration tools and storage tools

For the first topic (protocols and communication), the Platform Team took the
decisions (a) to structure the modules as WeBervices and (b) to have a purdRESTful
approach for module communication without the adoption of theSOA framework.

Concerning the integrations tools, the Platform Team decided to adopt some technique
to virtualize the communication among modules, by means of a software layer that hide
the actual details of the communications, such as for example a virtuals or an ESB tool.

Regarding the issue of the storage, there was not a strict commitment to a specific tool:
the idea was to investigate and practice some of the widelysed and opersource storage
tool like HBase the fault-tolerant, large-scale, columnroriented database built on top of
Hadoop.

This activity has been reduced when the development of the demonstrators started
because demonstrators did not require integratim of all the system components;
therefore the resulting wiki page$? are partial and reed to be completed, such as the (still
in progress) document that definesthe software architecture4.

Detailed Data Structure Definition

This activity aimed at defining the detailed data structures exchanged among modsle
as well as their AP$.

Again, ths activity has been reduced when the development of the demonstrators
started because demonstrators did not require integration of all the system components
therefore the resulting wiki pages need to be completeeb.

It is worth noticing, however, that during this activity the XML Schemata for the Core
Data Structures was developed and tested in th@an Bartolomeo district demonstrator in
the same context an example of an actual XML file fully compliant with the XML Schema
was also realized. The XML Schmta is provided in the Appendix A of this report.

5.3.2. Coordination of demo development

Concerning the second goal of the year, i.e. theoordination of the demonstrators
development,the result of this activity is a set of wiki pages with the progresseabout the
implementation work2é6. In addition, it is worth noticing here that the implementation
phase has originated a refinement of some portions of the previously defined design
specifications in order to meet the additional requirements that came out.

23 https://livememorieswiki.fbk.eu/index.php/Software_Architecture_Definition
24 https://llivememorieswiki.fbk.eu/ images/a/aa/Architecture_v0_6 2009 05_09.ppt

25 https://livememorieswiki.fbk.eu/index.php/A5_Detailed_Data_Structures_Definition
26 https://livememorieswiki.fbk.eu/index.php/A7_Demos_Development
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5.3.3. Summary

A concise summary of the activity carried on by the Platform Team follows here:
9 around 30 meetings were organized, with an average duration of 3h and an
average participation of 8.2people;
13 presentationswere given during the meetings;
16 people contributed to the Wiki pages;
134 Wiki pages were produces;
56 document were uploaded to the Wiki pages.

= =4 -8 A

5.4  Role of the partners

For both the system design activities and the coordination of demonstrators development, all
the partners contributed to the work and to the achievements.

5.5  Ciritical issues and plans for the second year

The system design activity has to be fully completed in the first part of the second year
of the projects, taking into accounts the experience gained by the developmenf
demonstrators. Specifically, some issues related to the Software Architecture definition
such as the API of services provided by the partner modules, the actual communication
and the integration tools have to be finalized.

A critical issue for the devéopment of the platform concerns the definition of the
specific scenarios on which the system will be actually employed. The experience
accumulated in this first year seems to suggest that although the largest part of the
functionalities offered to the uses in term of services are scenariondependent, a small
portion of them could be affected by the actual chosen scenario(s), in particular in the
issues related to the User Interface and presentation of contents. Therefore some
indications along this diredion provided by the LiveMemories project could drive better
both the design and implementation phases.

37



6. Showcases and Demonstrators

6.1. General objectives

Besides the scientific and technical perspective, LiveMemories is also intended to have
a socialand cultural impact. The main objectives of the showcases and case studies is to
measure the effectiveness and social impact of LiveMemories. This goal will be achieved
not only through a variety of studies of how collective memories are gathered, but also
through the collection, analysis and preservation of digital memories of Trentino, through
the fostering of new forms of community and the enrichment of our cultural and social
heritage, and by facilitating and encouraging the preservation of such commui
memaries.

6.2. Specific goals for the reporting period

One of the goals of LiveMemories is to provide communities with statef-art
technology enabling the creative construction of a collective memory. In order to achieve
this result, it is necessary toreflect on the themes of the sociology of memory and its
evolution in relation to the developments of digital technologies and particularly to the
evolution of Web 2.0. A second prominent objective is the realization of a number of case
studies focused orthe creation, transmission and spread of collective memory related to
the use of digital technologies. In order to achieve this result a list of guidelines is needed,
to support the choice of the LiveMemories case studies a showcases, intended adepth
and longitudinal examinations of specific cases that the LiveMemories partners can use to
gather insights about users participation, and to suggest possible directions for the
content extraction, integration and presentation modules.

6.3. Achievements in the reporting period

The reflection on the sociology of memory and its evolution accordingly to the
developments of digital technologies has been faced through the review of the literature
on memory studies, with particular attention to the relationship bdween their
technological aspects and the concept of documentary community.

The sociology of memory has been developed systematically, starting from the work of
Maurice Halbawchs, who deepens the study of memory, showing how even the seemingly
most individual psychic phenomenaare socially conditioned.In particular, the literature
review has focused on the concept of collective memory, understood as the set of
representations about the past that each group produces, institutionalizes, preserves and
passes through the interaction of its members among themselves. This definition
introduced by Gerard Namer and abundantly used by sociologists in the practice of their
researchz allows to make an initial distinction between a "traditional" concept of memory
and a more relational one. The former goes back to images such as archivktaliy,
museum or in general "stores" able to accumulate information about the past. The latter,
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instead, promotes an alternative conception of memory that considers a variety of
interrelated functions. In this second sense what is called "memory" is a comeg network

of activities. A number of studies shows how the past is not always equal to itself, but it
constantly changes through selection of events, application of filters and its reconstruction
in a complex temporal dynamics that brings together pastral present. The collective
memory contents, in fact, may include events that occurred during the life of the current
membership of a social group or events related to a more remote past. This memory
complements and overlaps the customs, practices and intttions themselves and acts as
a support for the symbolic construction of collective identity

Moreover, an objective of this research program is to study the relationship between new
digital technologies and the creation, preservation and transmission ahemories. The
exponential growth of Web 2.0 platforms that enable the sharing of information has
produced a huge amount of data virtually available for creating, sharing and (re)
appropriating collective memories. These technologies, in fact, facilitatbe delocalization

of the images from the past. This means that these images become resources of which can
benefit the constructions of reality made by various groups, whose identity and whose
collective memories emerge transformed by new possibilities offered by this "medied
past".

The production of "living memory" through the implementation of technological tools,
however, has to take into account the phenomenon of (re)appropriation of the collective
memories of groups and the dynamics that characterize them. The incréagly
sophisticated means for the preservation and reproduction of the traces of the past, led to
the creation of a social memory, the extent of which radically transcends the capacity of
appropriation of any individual and collective memory. Although newtechnology can
produce such an increase, no memory is possible without forgetting. Therefore, the excess
of available memory can only generate a symmetrically proportioned oblivion, which
leads to disappearance of certain events and their interpretationsyhen the bearers of
their memory are not enough active.

Therefore, we also carried out an analysis of the collective memories projects available on
the web. This analysis was useful for learning on what these projects focused and what
seemed to work bestAccording to both the theoretical assumptions stemming out of our
review of the relevant literature and the evidence of other projects collected through the
review of similar efforts, we were able to provide a complete set of guidelines for the
choices ofthe showcase and practical applications of our research from a systematic point
of view27, After an evaluation of different possible case studies based on the guidelines, the
research team selected two case studies that would allow to examine the
(re)appropriation and the collection of collective memories from specific communities
using different perspectives.

The first one concerned the collective memories of the feminist and women movements in
Trentino from the seventies to the present, considering the eoplex dynamics that bring
together past and present through the selection of events, the application of filters and the
reconstruction of the past.

The second one has been focused on the memories concerning the San Bartolomeo district
of Trento from a more technological point of view, through the involvement of a local
community in the collection of digital memories in the frame of the social networking and
Web2.0 perspective. The San Bartolomeo district was chosen because of some of its
peculiarities: firstly, in the recent years it has shown a progressive depopulation that
concerned the homeborn inhabitants, and secondly, it has been recently populated by the

27 It is available on the internal wiki at o . o o
https://livememorieswiki.fbk.eu/index.php/Casestudies_guidelinesh OE A 1TTCET OCOAOOO
DAOOxT OA OEPApOG241 006 AAT AA OOAA
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students of the University of Trento, who live in the students residence of the Opera
Universitaria. The case study thus allowed these two different perspectives on the district
memories to meet and to confront each other, exploiting both offline and online activities.
Among the offline activities, different kinds of memories were collected: approxintaly
twenty people were interviewed, among which both students and homborn inhabitants
of the district. Two public events were organized in the San Bartolomeo students
residence: in May, with a photo exhibition by the local photo association TrentoAsand
the participation of both students and homeborn inhabitants of the district; in June, on
the occasion of the public presentation of the website Jurka.net, which was especially
AARAOGAT T PAA £ O OEA AAOA OOOAUBO méayRphOA Oh
With regard to the online implementation of the case study, a website where the
different types of digital memories collected have been published, Jurka.Ag&t was
developed. The website is publicly available on the Internet and allows users participate
in the collection of memories by uploading stories in tex format, pictures and files in other

multimedia formats.
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Picture 6.1 The LiveMemories part of the website Jurka.net

28 Publicly available athttp://www.jurka.net
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Picture 6.2 The webform for the collection of digital memorie®n Jurka.net
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social networking sites, such as Facebook and Flickr, in order to involve students and
citizens in the participation to the collection of memories. In partialar, a high
participation, though not tightly related to memories collection, was registered on
Facebook, mainly among students. Two Facebook groups were created: the first one,
T AT AA  Oo,8vasbbhrd i pril 2009 and since then has been driven bywsients
collaborating with Opera Universitaria to communicate activities related to the university
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around 80 messages and 33 pictures. The second group on Facel$¢pHedicated to the
website Jurka.net, was born in November 2009 and in one month has attracted nearly 400

facebook Home Profile Friends Inbox MichelaFerron ~ Settings  Log out
I'Opera 1
wall Info Discussions Photos

Write something..

Attach: 1] @ R

Invite people to join

Leave Grouy
" Elena Mendini http://events.unitn.it/comunitapratica

&

- g
Description:
Elena, Davide, Matteo: tre &) Yester
collaboratori 150 ore dellOpera con
un obiettivo innovativo - creare un
gruppo su Facebook per fare il punto =

e
Ia vera vita universitaria, testmoniata
dai vostri video, dalle vostre foto, dai
vostri post in bacheca, Partecipa
anche tu, se hai materiale da €1y
@

sulle molteplici attivita connesse con
uploadare, se hai qualcosa da dire, 0
A
0OEAODOOA ¢80

Comunita di pratica e formazione continua in Sanita |
Information

Categor
Just for Fun - Too Much Information

0:42 * Comment * Like * Share - Report

Elena Mendini http://portale.unitn.it/ateneo/dettEvento.do?HP_Request=&
eventld=322874&rootchannelld=-8318

Unitn » Eventi » Creattivati: mini corso sul problem solving creativo

sempre tornare ut), ma soprattutto

Comment - Like e * Report

[Opera: strutture,event, scadenze
(informazioni che, chi lo sa,possano
se semplicemente vuoi stare...
(read more) 2009-su-jurka/
Privacy type: . i ,
Open: All content is public. \Vfrlderor RTT,R,d,e,! 10 g"“‘?",u, ?009 su Jurka | LiveMemories - memorie > Jurka!
[ )

29

Elena Mendini http://livememories.jurka.net/2009/11/17/video-rttr-del-10-giugno-

4EA EI T APACA

I £ OEA &AAAATTE cOI O

Publicly available athttp://www.facebook.com/group.php?gid=62387413167
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Publicly available athttp://www.facebook.com/pages/Jurkanet/160907321585
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Other ectivities strictly related to memories collection were carried out on Flickr, the

popular image and video hosting website, and consisted in the collection of different

memoaries archives. A first archivé! aimed at preserving the memory of the opening days

at the student residence in September 2007, while other four archivés, created with the

strong participation of home-born inhabitants, collected historical pictures of the San
Bartolomeo district.

_ Picture 6.5 A selection of pictures collected on Flickr. The ér was shot at the student )
OAOCEAAT AA TpPATEIC AAUO ET 3APOAT AAO ¢qmmnyx | O/ D/

and the third were provided by homeAT OT ET EAAEOAT OO0 | £ OEA AEOOOE
archive).

Another sign of participation was registeed in the activities related to the San
Bartolomeo group on Flickg3, constituted by 23 members, who collected nearly 90

31 Publicly available athttp://www.flickr.com/photos/14466589 @NO03/

32 Publicly available, among other photo archives relatetb the San Bartolomeo district at
http://www.flickr.com/photos/portobeseno/collections/72157619825694068/
33 Publicly available athttp://www.flickr.com/groups/1126136@N22/pool/
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pictures of the San Bartolomeo district, most of which has been tagged and commented by
group participants.

3
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Picture 6.6 An exampleof the activities of the San Bartolomeo group on Flickr: in this
case a picture was uploaded on the website (1), tagged (2) and subsequently commented
by the other group members (3).

Finally, a demonstratop4 of the San Bartolomeo case study has been sei, showing,
among the digital memories collected, an example of some of the possible applications for
websites of the LiveMemories techniques and services.

The San Bartolomeo case study let us to gather insights about users participation, and
to suggest mwssible directions for the content extraction, integration and presentation
modules. The case study was carried out in close collaboration with local actors such as
Opera Universitaria, and other entities already engaged in works on memory in the local
territory such as the artistic group Portobeseno and the cooperative Mercurio and its web
radio.

6.4. Role of the partners

Two different partners have contributed to the research activities concerning the
showcases.
The Department of Sociology and Social Resrch of the University of Trento has carried
out the review of the literature on memory studies, the case study concerning the
collective memories of the feminist and women movements in Trentino from the seventies

34 Publicly available athttp://livememories.jurka.net/tag/demo/
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to the present, and proposed a projectedase study concerning the collective memories
related to the natural catastrophe of the Val di Stava in 1985. The SoNet (social
networking) team of the Bruno Kessler Foundation has provided the list of guidelines for
the choice of case studies and showcasehas carried out the case study on the San
Bartolomeo district and realized the relative demonstrator.

6.5. Critical issues and plans for the second year

The feasibility analysis of the showcases has shown some critical issues. With regard to
the first case study on the feminist and women movements in Trentino from the seventies
to the present, at the moment there are not available digital data and potential
participants have a rather low level of technological competences. Therefore, the case
study shoud be realized through qualitative techniques of data collection and analysis. A
possible implementation of this showcase could be involvement of a selected group of
participants who will use the LiveMemories technological platform as a tool for the
(re)appropriation of their collective memories.

With regard to the case study on the San Bartolomeo district, one of the most critical
issues concerned the rather poor participation of homdorn inhabitants to the web
activities. As a matter of fact, besides theurprisingly positive results achieved in the
general involvement of citizens, through the collection of big amounts of historical photos
and material, the participation to interviews and the availability and willingness to show
the various locations of heir childhood, a lack of participation in the web activities has
been registered. This could be possibly due to reasons related to a sort of technological
generation gap, since the participation of students in the social networking sites was
higher.

In order to achieve a more complete comprehension of the collective memory
processes, other case studies will be explored in the second year. One of these could deal
with collective memories related to the natural catastrophe of the Val di Stava in 1985, one
of the greatest disasters that occurred in Trentino due to the collapse of landfill services in
the mines of Tesero. In this case, a big amount of digital material has been collected by
previous research projects, but never analyzed. At the moment the resehr team is
negotiating the possibility of using these data within the LiveMemories project. Moreover,
a second case study is currently under investigation: it would involve the participation of
04 OAT OET E 1 Alprofit brdadidativr aiming at helping the Trentino nationals
who live abroad to maintain strong ties with their motherland and their cultural and social
roots. The discussion of the case study activities is currently in progress, and it would
potentially involve the implementation of a saial networking platform to help Trentino
nationals to connect with each other and to preserve their motherland memories.
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7. Dissemination

Workshops

LiveMemories has organized four events during the first yearAll of them are
documented on the LiveMemoris web site.

OnOctober 22h ¢mnmyh , EOA- AT T OEAO EAT A A DOAI EA AAA
OEA 4€ei A T &£ )1 OAOT AO6h xEAOA AI 11T 00 ocumn DAI DI
participated. Among the invited speakers Ricardo Baeza Yeates

On May 12, 2009, LiveMemories held a public academic workshop at Chilworth
Manor, Southampton, to discuss technology in the Memories for Life space. Keynote
speakers from LiveMemories included Bernardo Magnini, Fausto Giunchiglia and Nigel
Shadbolt, while other speakrs included Alan Smeaton (Dublin City University), Ramesh
*AET j5# )OOEIAQ AT A . AOET AAO +ADPBO jLAAAT AOT |
located with a LiveMemories Strategy meeting and a technical meeting.

On June 3 2009, LiveMemories held a publicademic workshop at Fondazione Bruno o
+AOO1I Aoh O1T AEOAOOO OEA Ol Xeyhote@pedkbrs iockided OOA 0 AC
Alessandro Cavalli, Maurizio Giangiulio, Stef Scagliola, and Anna Lisa Tota.

On November26th LiveMemories held a public workshop T OE O1 AA. O&EOOO , EOA
$AIT1T1OO0OA0EIT $AUG

International evaluations

Entries from Jonathon Hare of Southampton were successful at ImageCLEF 2009, the
crosslanguage image retrieval track at the Cross Language Evaluation Forum (CLEF),
Corfu, SeptOct,2009. In the Photo Retrieval Track, Southampton camethnd 2nd in runs
for queries, and 2d and 3d in runs for queries (modality: text).

Jonathon Hare also took second place in the Linkddiata-a-Thon at the International
Semantic Web Conference in Waigton, Oct 2009, to create an application in short time
Aogbpl T EQET ¢ 1 ET EAA AA Qpddiverditg AdieH.ifod) Gras ABMBE EAAOQET 1
and image search engine augmented with linked data from DBpedia.

Invited talks

Members of Southampton University have given a number of talks and presentations
about issues relevant to LiveMemories in other venues, with focuses on privacy Jlective
memory and the social use of the Web (Web Science and Memories for Life). Talks include:

Wendy Hall.Living in a Digital World Science Museum Centenary Lecture, London,®3
Nov, 20009.
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Nigel Shadbolt.Towards a Science of the Weldlicrosoft Regarch Lab, Boston, 1t Nov,
2009.

Jonathon Hare & Paul LewisAutomatically Annotating the MIR Flickr Dataset
forthcoming at ACM Multimedia Information Retrieval 2010.

+ EAOT T T7Thé TebMndlogy of Collective Memory and the Normativity of Truth
Workshop on Philosophy and Engineering November 2008, Royal Academy of
Engineering, London.

+EAOT T ThépiDthAesCoffee Machine: The End of Privacy As We Kn@itish
Computer Society, Oxford branch,December, 2008.

+EAOT 1T
December, 2008.

M4 Me@ioAed for Life Computer Science 2008, Cambridge, 15

+EAOT T PrifacyARIGht8 and Privacy Responsibilitie®igital Lives Research
Conference: Personal Digital Archives for the 21Century, British Library, London, 1&
Feb, 2009.

+EAOT T Auforfoy) Rrivacy and Online PersonalisatioESRC Public Services

Programme and Oxford Internet Institute Public Services Workshop, Oxford Internet
Institute, Oxford, 11th March, 2009.

Other
+EAOTT /1 8(AOA EAO Al Ohemdkyl ahdpaulcikreladtedl issné€s foAT 1 1 AAQE

the Centre for Policy Studies (12 Feb, 2009) and on the FutureTeclrutureSoc blog for
the British Computer Society (17 Feb, 3@ Apr, 26h Oct).
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8. LiveMemories Publications

Bernaola, Giuliano, Poesio, Uryupina, Y&ey, Zanoli. Local Entity Detection and
Recognition Task. In Proc. of Evalita 2009, workshop to be held at AlI*IA, Reggio Emilia,
Italy. To appear.
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Appendix A

This section showsthe XML Schemata of theCore Data Sructures developed by the
Livememories Platform Team Workpackage.

<?xml version="1.0"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<!l-- BASE TYPES>

<xsd:attributeGroup name="elementAttrGroup">
<xsd:attribute name="ontoURI" type="xsd:anyURI" use="optional"></xsd:attribute>
<xsd:attribute name="index" type="xsd:boolean" default="false"
use="optional"></xsd:attribute>
</xsd:attributeGroup>

<xsd:compkxType name="StringWithOntoURIndexAttrType">
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attributeGroup ref="elementAttrGroup" />
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>

<xsd:complexType nhame="RefsType">
<xsd:sequence>
<xsd:element name="ref" type="xsd:anyURI" minOccurs="1"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="DurationUnitType">
<xsd:simpleContent>
<xsd:restriction base="StringWithOntoURIndexAttrType">
<xsd:pattern value="[YMDWhms]" />
</xsd:restriction>
</xsd:simpleContent>
</xsd:complexType>

<xsd:complexType name="TagsType">
<xsd:sequence>
<xsd:element name="tag'type="StringWithOntoURIndexAttrType"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="PropertiesType">
<xsd:sequence>
<xsd:element name="property" type="Property Type"
minOccurs="1"maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="PropertyType">
<xsd:sequence>
<xsd:element name="name" type="StringWithOntoURIndexAttrType" />
<xsd:element name="values" type="ValuesType" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="ValuesType">
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<xsd:sequence>
<xsd:element name="value" type="StringWithOntoURIndexAttrType"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsdelement name="properties" type="PropertiesType" />
<l-- THING ENTITY TYPE>

<xsd:complexType name="ThingType">
<xsd:sequence>
<xsd:element name="creator" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="ceationDateTime" type="xsd:dateTime"
minOccurs="0" />
<xsd:element name="name" type="Strimutt
ngWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="extIDs" type="RefsType" minOccurs="0" />
<xsd:element name="refs" type="RefsType" minOccurs="0" />
<xsd:element name="mentions" type="MentionsType"
minOccurs="0" />
</xsd:sequence>
<xsd:attribute name="Imid" type="xsd:anyURI" use="optional" />
<xsd:attribute name="Imhref" type="xsd:anyURI" use="optional" />
</xsd:complexType>

<xsd:complexType name="MentionsType">
<xsd:sequence>
<xsd:element ref="mention" minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:element name="thing'type="ThingType" />
<l-- PERSON ENTITY TYRE

<xsd:complexType name="PersonType">
<xsd:complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>
<xsd:element name="firstName" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="familyName" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="gender" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="person" type="PersonType" />
<l-- USER ENTITY->

<xsd:complexType name="UserType">
<xsd:complexContent>
<xsd:extension base="PersonType">
<xsd:seqience>
<xsd:element name="username" type="StringWithOntoURIndexAttrType" minOccurs="0" />
<xsd:element name="password" type="StringWithOntoURIndexAttrType" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="user" type="UserType" />

<I--TIME ENTITY TYPE>



<xsd:simpleType name="DateType">
<xsd:restriction base="xsd:string">
<xsd:pattern value="([2-9][0-9][0-9][0-9]){0,1}:([0 -1][1-9]){0,1}:([0 -3][1 -9]){0,1}:([0 -2][0-9]){0,1}:(([O -5][0-
9])|60){0,1}(FIf{0,1}" />
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="TimelntervalType">
<xsd:complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>
<xsd:element name="startTime" type="DateType"
minOccurs="0" />
<xsd:element name="endTime" type="DateType" minOccurs="0" />
<xsd:element name="durationUnit" type=DurationUnitType"
minOccurs="0" />
<xsd:element name="durationAmount" type="xsd:decimal"
minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="TimeTye">
<xsd:sequence>
<xsd:element ref="timelnterval" />
</xsd:sequence>
</xsd:complexType>

<xsd:element name="timelnterval" type="TimelntervalType" />
<l-- LOCATION ENTITY TYRE>

<xsd:simpleType name="CRSType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="WGS84" />
<xsd:enumeration value="UTM" />
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="FormatType">
<xsd:restriction base="xsd:string">
<xsd:enumerationvalue="DD" />
<xsd:enumeration value="DM" />
<xsd:enumeration value="DMS" />
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="CoordsType">
<xsd:sequence>
<xsd:element name="lat" type="xsd:string" />
<xsd:element name="long" type="xsd:string" />
</xsd:sequence>
<xsd:attribute name="crs" type="CRSType" default="WGS84" />
<xsd:attribute name="format" type="FormatType" default="DD" />
<xsd:attributeGroup ref="elementAttrGroup" />
</xsd:complexType>

<xsd:complexType name="PointLocationType">
<xsd:complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>
<xsd:element name="type" type="StringWithOntoURIndexAttrType"
nillable="true" minOccurs="0"/>
<xsd:element name="coordinates" type="CoordsType" minOccurs="0" />
<xsd:element name="scale" type="xsd:nonNegativelnteger"
minOccurs="0" />
<xsd:element name="region" type="StringWithOntoURIndexAttrType"
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minOccurs="0" />
<xsd:element name="country" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="TransferLocationType">
<xsd.complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>
<xsd:element name="from" type="PointType" minOccurs="0" />
<xsd:element name="to" type="PointType" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="PointType">
<xsd:sequence>
<xsd:element ref="pointLocation" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="LocationType">
<xsd:sequence>
<xsd:element ref="location" />
</xsd:sequence>
</xsd:complexType>

<xsd:element name="location" type="ThingType" abstract="true" />

<xsd:element name="pointLocation" type="PointLocationType"
substitutionGroup="location" />

<xsd:elemern name="trLocation" type="TransferLocationType"
substitutionGroup="location" />

<l-- EVENT ENTITY TYPE>

<xsd:complexType name="ParticipantsType">
<xsd:sequence>
<xsd:element name="participant" type="ParticipantType"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="ParticipantType">
<xsd:sequence>
<xsd:element ref="person" />
<xsd:element name="roles" type="RolesType" nillable="true"
minOccurs="0" />
<xsd:element ref="properties" minOccurs="0" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="RolesType">
<xsd:sequence>
<xsd:element name="role" type="StringWithOntoURIndexAttrType"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="EventType">
<xsd:complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>

<xsd:element name="eventType" type="StringWithOntoURIndexAttrType" minOccurs="0*
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<xsd:element name="eventFocus" type="EventFocusType"
minOccurs="0" />
<xsd:element name="eventTime" type="TimeType" minOccurs="0"/>
<xsd:element name="eventLocation" type="EventLocationType" minOccurs="0" />
<xsd:element name="participants" type="ParticipantsType"
minOccurs="0" />
<xsd:element ref="eventSpecificlnfo" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType nhame="EventLocationType">
<xsd:complexContent>
<xsd:extension base="LocationType">
<xsd:sequence>
<xsd:element ref="properties" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexCortent>
</xsd:complexType>

<xsd:complexType name="EventFocusType">
<xsd:complexContent>
<xsd:extension base="FocusType">
<xsd:sequence>
<xsd:element ref="properties" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="EventSpecificinfoType">
</xsd:complexType>

<xsd:complexType name="TranferEventinfoType">
<xsd:complexContent>
<xsd:extension base="EventSpecificinfoType">
<xsd:sequence>
<xsd:element name="transportMode" type="StringWithOntoURIndexAttrType" />
<xsd:element name="runDistance" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<l--
<xsd:simpleType name="TransportModeType"> <xsd:restriction
base="xsd:string"> <xsd:enumeration value="treno" /> <xsd:enumeration
value="auto" /> <xsd:enumeration value="autobus" /> <xsd:enumertion
value="aereo" /> <xsd:enumeration value="metro" /> <xsd:enumeration
value="taxi" /> <xsd:enumeration value="moto" /> <xsd:enumeration
value="bici" /> <xsd:enumeration value="funivia" /> <xsd:enumeration
value="piedi" /> </xsd:restriction> </xs d:simpleType>
-—>

<xsd:element name="eventSpecificinfo" abstract="true"
type="EventSpecificinfoType" />

<xsd:element name="transferEventinfo" substitutionGroup="eventSpecificlnfo"
type="TranferEventinfoType" />

<xsd:element name="event" type*EventType" />
<l-- STORY ENTITY TYRE
<xsd:complexType name="StoryType">

<xsd:complexContent>
<xsd:extension base="ThingType">
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<xsd:sequence>
<xsd:element name="title" type="StringWithOntoURIndexAttrType" minOccurs="0" />
<xsd:element name="type" type="StringWithOntoURIndexAttrType" minOccurs="0"/>
<l-- <xsd:element name="focus" type="IDAttrType" />-->
<xsd:element name="storyTime" type="TimeType" minOccurs="0" />
<xsd:element name="storyLocation" type="LocationType" minOccurs="0"/>
<xsd:element name="focus" type="FocusType" minOccurs="0"/>
<xsd:element name="microStoryFlag" type="gd:boolean" minOccurs="0"/>
<xsd:element name="abstract" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="storyStructure" type="StoryStructureType" minOccurs="0"/>
<xsd:element name="tags" type="&gsType" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="StoryStructureType">
<xsd:sequence>
<xsd:element name="storyPart" type="StoryPartType"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="StoryPartType">
<xsd:sequence>
<xsd:element name="snippets" type="MentionsType" />
<xsd:element name="event" type="EventType" />
</xsd:sequence>
</xsd:complexType>

<l

we assume that the focus type is the same for both stories and events
>

<xsd:complexType name="FocusType">
<xsd:choice>
<xsd:element ref="thing" />
<xsd:element ref="location" />
<xsd:element ref="person" />
<xsd:element ref="event" />
</xsd:choice>
</xsd:complexType>

<xsd:element name="story" type="StoryType" />
<l-- MENTION ENTITY TYPE>

<xsd:complexType name="MentionType">
<xsd:complexContent>
<xsdextension base="ThingType">
<xsd:sequence>
<xsd:element ref="media" minOccurs="0"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="MentionTxtType">
<xsd:complexContent>
<xsd:extension base="MentionType">
<xsd:sequence>
<xsd:element name="extension" type="StringWithOntoURIndexAttrType" minOccurs="0"/>
<xsd:element name="start" type="xsd:nonNegativelnteger" minOccurs="0*
<xsd:element name="end" type="xsd:nonNegativelnteger" minOccurs="0"/>
<xsd:element name="mediaRelations" type="MediaRelationsType"
minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>



</xsd:complexType>

<xsd:complexType name="MediaRelationsType">
<xsd:sequence>
<xsd:element name="ref" type="xsd:anyURI" minOccurs="1"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>

<xsd:element name="mention" type="MentionType" abstract="true"/>

<xsd:element name="mentionTxt" type="MentionTxtType"
substitutionGroup="mention" />

<!-- MEDIA ENTITY TYPE->

<xsd:complexType name="MediaType">
<xsd:complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>
<xsd:element name="type" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="format" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="compressionSchema" type="xsd:string"
minOccurs="0" />
<xsd:element name="size" type="xsd:integer" minOccurs="0" />
<xsd:element name="fileName" type="xsd:string"
minOccurs="0" />
<xsd:element name&"caption" type="xsd:string" minOccurs="0" />
<xsd:element name="tags" type="TagsType" minOccurs="0" />
</xsd:sequence>
<I/xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="media" type="MediaType" />
<l-- ORGANIZATION ENTITY TYRE>

<xsd:complexType name="0rganizationType">
<xsd:complexContent>
<xsd:extension base="ThingType">
<xsd:sequence>
<xsd:element name="icon" type="MediaType" minOccurs="0" />
<xsd:element name="type" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="purpose" type="StringWithOntoURIndexAttrType"
minOccurs="0" />
<xsd:element name="statute" type="xsd:string"
minOccurs="0' />
<xsd:element name="dateOfFundation" type="xsd:date" minOccurs="0" />
<xsd:element name="seat" type="xsd:string"
minOccurs="0" />
<xsd:element name="operates" type="PointType" minOccurs="0" />
<xsd:elementname="foundedBy" type="ThingType" minOccurs="0" />
<xsd:element name="memberOf" type="OrganizationType" minOccurs="0" />
<xsd:element name="belongsTo" type="OrganizationType" minOccurs="0" />
<xsd:element name="controlledBy" ype="PointLocationType" minOccurs="0" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="organization" type="OrganizationType" />

</xsd:schema>
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Appendix B

This section shows theUML diagramsdeveloped duringthe Data Flow of User Interface
Functionalities activity by the Livememories Platform Team Workpackage.

sd Registration J

LM Lset U1 Reqistration Page Redqistration Setvice (CP) LM User DB (CF)

1 : Select Registration Butkon
—_—
Z : Redirect()

il

P,

3 1 enterlserInfoluserInfo) 4 ; registerUser{userInfa)
H .

o 5. FheckVaIidity(userInFoh

6 storeUserInfo(userInLo)i

4

opt

[%alid userInfo]

q .........................

7 1 reg-result
alt =
[reg-result = ok]
v 8| showsuccessfulReg
[elsz] 9 Cleard)
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sd Authertication J
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sd Adthorization )
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sd Create-Story
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sd Compose Skory
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sd Read Stary ]
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UML Sequence agram ofstory management: read-story

sd Update Story J
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SD: search related storigs
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UML Sequence agram of category-based and taghased sarch ofstories
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