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1. Project Overview  

The LiveMemories (Active Digital Memories of Collective Life) project started on 
October 1th, ςππψ ÕÎÄÅÒ ÔÈÅ Ȱ-ÁÊÏÒ 0ÒÏÊÅÃÔȱ 2ÅÓÅÁÒÃÈ 0ÒÏÇÒÁÍ ÏÆ ÔÈÅ !ÕÔÏÎÏÍÏÕÓ 
Province of Trento.  The main idea of the project is to exploit new ideas and innovative 
technologies from Natural Language Processing, Knowledge Management and Web 
Science to benefit creators and users of the enormous amount of multimedia memories 
that are becoming available through digital devices Such digital memories are peculiar 
data, which: 
¶ come from heterogeneous sources (e.g. written texts, radio news, websites, images 

and videos, maps, documents in different languages); 
¶ are dynamic, i.e. subject to change in time, and therefore need constant update and 

integration with new knowledge; 
¶ are often inconsistent or incomplete, which mines those models of knowledge 

which are too rigid; 
¶ ÈÁÖÅ ÔÏ ÂÅ ÁÄÁÐÔÅÄ ÔÏ ÕÓÅÒÓȭ ÖÉÅ×ÓȢ 
LiveMemories was started to address the challenge raised by these peculiarities. 
The LiveMemories consortium is composed by three partners: the 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 at FBK; the CIMEC Language, Interaction and Computation Lab (CLIC), the 
Department of Engineering and Computer Science (DISI), and the Department of Sociology 
and Social Research at UniTN; and the Intelligence, Agents and Multimedia group at 
SOTON. 

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

 
The project takes advantage of the external collaborations of three companies located 

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 
ÐÒÏÊÅÃÔ ÒÅÓÕÌÔÓȢ &ÏÒÍÁÌ ÁÇÒÅÅÍÅÎÔÓ ÈÁÖÅ ÂÅÅÎ ÓÉÇÎÅÄ ×ÉÔÈ ,ȭ!ÄÉÇÅȟ 6ÉÔÁ 4Òentina and RTTR 
in order to get their data available to the project. Details are reported in Section 7. 

 
A number of events aiming at disseminating the ideas behind LiveMemories have been 

ÏÒÇÁÎÉÚÅÄ ÄÕÒÉÎÇ ÔÈÅ ÆÉÒÓÔ ÐÒÏÊÅÃÔ ÙÅÁÒȟ ÉÎÃÌÕÄÉÎÇ Ô×Ï ×ÏÒËÓÈÏÐÓ ÉÎ 4ÒÅÎÔÏ ɉȰ-Åmory in 
ÔÈÅ ÔÉÍÅ ÏÆ )ÎÔÅÒÎÅÔȱ ÁÎÄ Ȱ-ÅÍÏÒÉÁ ÔÒÁ ÐÁÓÓÁÔÏ Å ÆÕÔÕÒÏȱɊȟ and one workshop in 
Southampton showing the multidisciplinary approaches on digital memories. 

 
  Several showcase communities also started, in collaboration with   local groups and 

organizations. Jurka.net is a community born with encouragement of the project  to allow 
the sÔÕÄÅÎÔÓ ÁÔ ÔÈÅ Ȱ/ÐÅÒÁ 5ÎÉÖÅÒÓÉÔÁÒÉÁȱ ÉÎ 4ÒÅÎÔÏ to share their experience of living in 
Trento.  The creation of a second community to share scientific material (archeological, 
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 to the memories of the Stava tragedy, which occurred 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 from 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). The TEXTPRO suite of NLP tools 
includes, in addition to the already mentioned CLEANPRO tool, a tokenizer, a sentence splitter, 
the TAGPRO POS tagger that was the best PoS-tagger at EVALITA 2007 with an accuracy of 
98.04%, the MorphoPro morphological analyzer and LemmaPro lemmatizer, and a named 
entity tagger. In addition, the FBK group had developed the temporal expression identifier 
ITA-Chronos, a rule-based tool that achieved state-of-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 general-purpose toolkit for the development of anaphora 
resolution systems that includes reimplementations of several state-of-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 segmenting images 
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 semi-automatic 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: 
¶ A complete 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 1 

for the LEDR task. 
¶ 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 di Trento was created. 

¶ 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 the I-CAB corpus to be a good starting point 
for trai ning a complete CE pipeline for Italian from POS tagging to intra-document 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 I-CAB but that will be processed by the LiveMemories 
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 et al., 2009); 
the Wikipedia data will be used as data for Italian in the SEMEVAL 2010 Multilingual 
Coreference task, co-organized by UniTN. (FBK are co-organizers of  SEMEVAL 2010.) 

We also studied the needs of the project in terms of relation annotation and temporal 
annotation. Preliminary work was carried out by CELCT on doing TimeML annotation of the I-
CAB corpus. 
&ÏÒ ÓÐÅÅÃÈȟ ×Å ÃÏÌÌÅÃÔÅÄ Á ÃÏÒÐÕÓ ÏÆ ÒÅÃÏÒÄÉÎÇÓ ÏÆ Ȱ!ÓÓÅÍÂÌÅÅ ÄÅÌÌÁ 0ÒÏÖÉÎÃÉÁ ÄÉ 4ÒÅÎÔÏȱȢ 

The corpus is made of 60 audio files of roughly one hour and 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 digital wave 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 crucially depends on the quality of the dataɀparticularly 
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 CLEANEVAL1, co-organized by the UniTN group. 
&"+ȭÓ 4%8402/ ÓÕÉÔÅ ÉÎÃÌÕÄÅÓ ÔÈÅ #,%!.02/ ÃÏÍÐÏÎÅÎÔȟ ÕÓÅÄ ÆÏÒ ÒÅÍÏÖÉÎÇ (ÔÍÌ ÔÁÇÓ ÁÎÄ 

irrelevant text (i.e. words used as navigation menu, common header and footer, etc.). The 
system scored 74.0% 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. Highly-developed 
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 blog-like 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 and Parsing 

An experimental system architecture for Part-Of-Speech Tagging for the Italian language 
able to manage a large tagset (about 300 tags) was presented by FBK at Evalita PoS-tagging 
task (Zanoli and Pianta, 2009). The tagger was built as a cascade of four 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 classifier attained 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 the 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 classificationɂidentifying segments of text that refer to entities of 
interest in the domain, and 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: 

 
Ɇ 4ÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ Á Ô×Ï ÎÅ× .% ÒÅÃÏÇÎÉÚÅÒÓȟ ÏÎÅ ÂÙ &"+ ÁÎÄ ÏÎÅ ÂÙ 5ÎÉ4.Ȣ  

Named Entity Recognition is 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 
Conferences (MUC), a considerable amount of work has been done in last years on the Named 
Entity Recognition. The most representative machine-learning 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 (CRFs) (Lafferty, 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 document) (Mikheev et al., 1998) 
(Leong et al., 2002) . 
Following up  their participation to  Evalita 2007 (Pianta and Zanoli, 2007) and at ACE082 \ , 
the FBK group built Typhoon (Zanoli et al., 2009), a system for Named Entity Recognition able 
to exploit Data Redundancy and Patterns extracted from a large text corpus. Data Redundancy 
is attained when the same entity occurs in different places in documents, whereas Patterns are 
2-grams, 3-grams, 4-grams and 5-grams preceding, and following recognized entities in the 
large corpus. The system consists of two different classifiers in cascade: the CRF++3 classifier 
that is a customizable and open source implementation of Conditional Random Fields (CRFs), 
and the HMM classifier based on DISAMBIG4, an 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 classify them into the predefined four categories: Person, 
Organization, Geo-Political 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; furthermore in this phase a number of patterns (about 90,000) are 
extracted : 2-grams, 3-grams, 4-grams and 5-grams preceding and following each recognized 
entity in the collection of documents. Finally the CRF++ exploits the data of the second phase 
as features to perform the final annotation. 

 

                                                        
2 http://www.itl.nist.gov/iad/mig/tests/ace/  
3 http://crfpp.sourceforge.net  
4 http://www.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 the training data, we trained a Text 
Classifier, based on Support Vector Machines (SVMs), to predict the topic of the test 
documents; tf-idf was used to weight the words and, in addition, chi-squared was used for 
feature selection. Typhoon consists of two classifiers 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 the Italian 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 

 
Ɇ ! ÓÅÃÏÎÄ .% ÒÅÃÏÇÎÉÚÅÒ ×ÁÓ ÄÅÖÅÌÏÐÅÄ ÂÙ 5ÎÉ4.ȟ ÁÎÄ ÁÌÓÏ ÐÁÒÔÉÃÉÐÁÔÅÄ ÔÏ %6!,)4! .% 

task (Nguyen et al, 2009). UniTN  experimented with two learning algorithms: Conditional 
Random Fields (CRFs) and Support Vector Machines (SVMs). CRFs were found to allow more 
flexibility and were therefore chosen. 

 
Ɇ )Î ÁÄÄÉÔÉÏÎ ÔÏ ÔÈÅ Ô×Ï .% ÒÅÃÏÇÎÉÚÅÒÓȟ ×Å ÁÌÓÏ ÄÅÖÅÌÏÐÅÄ ÔÈÅ $Å-ÅÎÔÉÏÎ ÓÙÓÔÅÍ ɉ"ÅÒÎÁÏÌÁ 

et al., 2009), an experimental system performing mention identification in cascade with 
Typhoon. We used Yamcha5 , 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 Redundancy and Patterns provided by Typhoon: a mention-level 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 entity-type classifier to recognize the type: PER, 
ORG, LOC, and 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. 

 

 
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 
second-level mention classifier needs to learn that a mention includes other mentions, while it 
is not the case of the first-level one. This means that the syntactic classifier of first-level 
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 second-level 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 data-driven 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 a 
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 further classified as a Continent, 
County-or-District, GPE-Cluster, Nation, Population-Center, Special,  State-or-Province) using 
tf-idf to weight the terms and chi-squared for feature selection. Concerning the features set,  
we used the token itself, the part-of-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 system, 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 entityɂanaphora resolutionɂis the next step in content 
extraction.  Instead of developing a new anaphoric resolver from  scratch, we decided to isolate 
all  the language-specific aspects of BART into a language plugin thus making it possible to use 
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the toolkit to develop anaphoric resolvers for any language (we will use the toolkit to 
ÐÁÒÔÉÃÉÐÁÔÅ ÉÎ ÎÅØÔ ÙÅÁÒȭÓ 3%-%6!, Íultilingual coreference resolution task for English, 
German and Italian).  The language specific aspects of an anaphoric resolver include for 
instance aliasing: whereas in English one could use Dr. House to 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 producers 
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 Local Entity Detection and Recognition (LEDR) task at EVALITA 2009 
led to the development of a unified pipeline, combining Typhoon, DeMention, and Italian 
BART. The combined system achieved 0.66 of Value in the sub-task of Entity Mention 
Detection (EMD). (This was 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 Italian, and possibly German and Spanish as well (in collaboration with groups from 
Germany and Spain). 

Relation  Extraction  

The last step of intra-document content extraction is the extraction of relations between 
entitiesɂe.g., discovering that Massimo Poesio WORKS-FOR UniTN. We ultimately expect to 
develop both supervised and semi-supervised relation extractors, but in this first year of the 
project we concentrated on supervised relation extraction of ACE-style relations and semantic 
roles (PropBank-style).  

ACE-style relation extraction systems were developed by UniTN for both English (using 
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 pronunciation, this creates the need of 
adapted language models (LM) (provided directly by Per- Voice 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 between 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 transcription 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 is computed 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 #I, #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: 
 

R

SDI
WER

#

### ++
=  

 

ASR performance on the data described above is shown in Table 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% 

 

Table 1.1 7%2 ÏÆ 0ÅÒ6ÏÉÃÅ !32 ÓÙÓÔÅÍ ÏÎ Á ÓÁÍÐÌÅ ÆÒÏÍ ÔÈÅ ÃÏÒÐÕÓ Ȱ!ÓÓÅÍÂÌÅÅ ÄÅÌÌÁ 
0ÒÏÖÉÎÃÉÁ ÄÉ 4ÒÅÎÔÏȱȢ )4ρπφ ÁÎÄ )4ρσπ ÁÒÅ ÌÁÎÇÕÁÇÅ ÍÏÄÅÌÓ ɉÐÒÏÖÉÄÅÄ ÂÙ 0ÅÒ6ÏÉÃÅ 
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 planning 
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 Adige collection). 
SOTON have consolidated their basic colour algorithms (global and local colour histogram 
feature extraction) along with region detection, keypoint detection (Difference-of- 
Gaussian/SIFT) and other algorithms into a library that can be used across the system. These 
algorithms are being published as web-services such that feature extraction can be triggered 
from any web-based source. To demonstrate the web-services, SOTON implemented a basic 
Javascript interface for displaying images and their associated feature vectors. The interface 
also allows content-based 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 interface 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 also been investigating techniques for building efficient content-based 
retrieval systems. Such a systems need to allow users ÔÏ ÆÉÎÄ ȰÓÉÍÉÌÁÒȱ ÉÍÁÇÅÓ ÔÏ Á ÑÕÅÒÙȟ ÏÒ ÔÏ 
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 in the context of Live Memories is 
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 



 

 10 10 

SOTON team allows search of medium sized (~30000 images) collections in a fraction of a 
second. 
 
The SOTON team has also been involved in the ImageCLEF evaluation series this year 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 5,000 images pre-
ÌÁÂÅÌÅÄ ×ÉÔÈ ÔÈÅ ÃÏÎÃÅÐÔÓȢ 3/4/.ȭÓ ÓÕÂÍÉÓÓÉÏÎÓ ÔÏ ÔÈÅ ÔÁÓË ÕÓÅÄ Á ÐÒÅÖÉÏÕÓÌÙ ÄÅÖÅÌÏÐÅÄ 
annotation system with a combination of visual term features created from local descriptors of 
salient interest regions. In terms of annotation performance, 3/4/.ȭÓ ÔÅÃÈÎÉÑÕÅ ÐÅÒÆÏÒÍÅÄ 
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 
ÓÃÏÒÅ ×ÁÓ πȢσχσȢ 3/4/.ȭÓ ÂÅÓÔ ÒÕÎ ÓÃÏÒÅÄ better than average at 0.330. 
 
The ImageCLEF Retrieval Task aimed to promote diversity in image search. The task 
incorporated two separate query types. The part 1 topics were described as a main topic (e.g. 
Ȭ$ÁÖÉÄ "ÅÃËÈÁÍȭɊȟ ÔÏÇÅÔÈÅÒ ×ÉÔÈ Á ÓÅÔ of clusters or sub-topics (e.g. Ȭ-ÁÎÃÈÅÓÔÅÒ 5ÎÉÔÅÄȭȟ Ȭ2ÅÁÌ 
-ÁÄÒÉÄȭȟ ÅÔÃȢɊȢ 4ÈÅ ÐÁÒÔ ρ ÔÏÐÉÃÓ ÁÌÓÏ ÉÎÃÌÕÄÅÄ ÄÅÔÁÉÌÅÄ ÉÎÆÏÒÍÁÔÉÏÎ ÁÂÏÕÔ ×ÈÁÔ ÍÉÇÈÔ ÂÅ 
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 
ÉÎÆÏÒÍÁÔÉÏÎȢ 3/4/.ȭÓ ÓÕÂÍÉÓÓÉÏÎÓ ÉÎÃÌÕÄÅÄ Á ÎÏÖÅÌ ÓÙÓÔÅÍ ÆÏÒ ÒÅ-ranking search results using 
visuaÌ ÆÅÁÔÕÒÅÓ ÉÎ ÏÒÄÅÒ ÔÏ ÉÎÃÒÅÁÓÅ ÄÉÖÅÒÓÉÔÙȢ 3/4/.ȭÓ ÓÕÂÍÉÔÔÅÄ ÒÕÎÓ ÃÁÍÅ ÆÉÒÓÔ ÁÎÄ ÓÅÃÏÎÄ ÉÎ 
ÔÈÅ ÐÁÒÔ ρ ÔÏÐÉÃÓ ÃÁÔÅÇÏÒÙȢ 3/4/.ȭÓ ÔÅØÔ-only runs also came second and third in the combined 
(part 1 and part 2) category. 
 
One of the next ideas the SOTON team have for image analysis within the Live Memories is to 
find and annotate Trentino landmark buildings when they appear within images.  It is likely 
that many stories will take place near buildings of importance and so it may be possible to 
provide automatic geo-spatial annotations (and possibly other annotations) for stories and 
images when a match can be found for a landmark building in an image. To do this SOTON are 
intending to utilise various online image resources, such as Flickr and Panoramio, that provide 
geo-spatial coordinates alongside images. Images 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 will take 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 for achieving this: Firstly, the choice of 
feature vector will need to be carefully considered 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-scale indexing and retrieval.  To tackle the second of these, SOTON intends to 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 indexing 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 operations, where one large process (the process of indexing images) is 
divided into many small operations that are farmed out to machines to run in parallel.  As 
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 farm.  SOTON 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 and Terrier 
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 the indices 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 server that 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. 
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3. Content Integration  

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

 
o T2.1: Cross-Document Coreference. The goal of this task is to develop the necessary 

theory and clustering algorithms for identif ication of coreferring entities extracted by 
content extraction modules from heterogeneous multimedia resources (texts, images, 
speech transcriptions, and other formats supported 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 cross-document coreference resolution algorithms by combining standard 
statistical approaches with logical approaches.6 
 

o T2.2: Complex Reasoning Services. The goal of this task is to develop the necessary 
theory, languages and 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 tools adopted 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 inference approaches and linguistic-based textual 
entailment approaches in order to develop novel integrated reasoning services for 
robust processing of automatically extracted information. 

 
o T2.3: Robust Ontology Population. The objective of this task is to develop 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 logic-based 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 core 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 finally 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 services of Content 
Integration module within the LiveMemories architecture, as well as the declaration of 
core data structures and inter-module data interchange formats, has involved members 
from all modules of the project and has been carried out during the meeting of the 
Ȱ0ÌÁÔÆÏÒÍ 4ÅÁÍȱȢ 4ÈÅ ÒÅÁÄÅÒ ÃÁÎ ÆÉÎÄ ÔÈÅ ÄÅÔÁÉÌÓ ÏÎ ÒÅÓÕÌÔÓ ÁÎÄ ÄÅÃÉÓÉÏÎÓ ÆÕÒÔÈÅÒ ÉÎ ÔÈÅ 
3ÅÃÔÉÏÎ Ȱ,ÉÖÅ-ÅÍÏÒÉÅÓ ÐÌÁÔÆÏÒÍȱ ÏÆ ÔÈÅ ÐÒÅÓÅÎÔ ÒÅÐÏÒÔȢ )Î ÔÈÅ ÆÏÌÌÏ×ÉÎÇȟ ×Å ÆÏÃÕÓ ÏÎ ÔÈÅ 
achievements related to the core tasks of the Content Integration activity. 

Cross-Document Coreference 

Some components of the cross-document coreference system have been re-
implemented obtaining a 20 to 30% speed and memory usage improvement. The 
adaptation of the system to deal with a large scale corpus needed efforts on the generation 
of new features, such as word-ÃÏÎÔÅØÔ ÆÅÁÔÕÒÅÓ ÁÎÄ ÆÉÎÄÉÎÇ ÎÅ× ÓÙÓÔÅÍȭÓ ÃÏÎÆÉÇÕÒÁÔÉÏÎ 
parameters. Optimizations included with the latest version provide plugins for co-
referring entities of type ORG and LOC too, whereas the integration into TextPro involved 
having common data structures to make it easy to share information between modules. An 
experimental study has just started to look into the possibility of exploiting the intra -
document coreference provided by BART. 

Complex Reasoning Services  

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 values of the 
corresponding dimensions. By virtue of dimension hierarchies, in such a framework 
contexts exhibit hierarchical organization allowing to efficiently search and retrieve 
the knowledge in the contexts by a query shifting operation [Joseph, Serafini, Tamilin]. 

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

called Sesame27.  
o Realization of semantic enrichment service. On top of the implemented contextualized 

knowledge repository and cross-document 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 ORG by Content Extraction 
from text, the service identifies clusters of coreferring entities, then automatically 
matches those clusters against ontologies of the repository using the 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 collection based 
on  the semantic enrichment service. 

Robust Ontology Population.  

For bootstrapping the content of the knowledge base with the background knowledge 
about Italy we  developed a set of procedures and tools for semi-automatic conversion of 
various existing semi-structured resources (such as classifications, databases, official web 
sites, and etc.)  into the formal ontologies expressed in RDF/OWL. The ontologies has been 
constructed in Italian language and focused on the following domains of interest: sport 
(players, teams, championships of soccer, formula 1, ice hockey, moto, and others), 
education (Italian 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 others), and geography (administrative division of 
Italy into regions, communes, detailed geographic composition of Trentino region 
according to 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 co-
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 to 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, if  ˞is the 
context of the current Italian parliament, it can contain the information primeminister 
(berlusconi) and the parameters are for instance time(C)=8may2008-now, location 
(C)=Italy, subject(C)=Politics, etc.  

In the present work, we pursue the additional requirement to the context as box 
framework demanding the values of each of contextual dimensions to be taken from 
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structured domains with defined on them broad-narrow relations. For instance, the values 
for time(C) are time intervals, the values of location(C) are geographical regions, the values 
of subject(C) are topics. For time and location dimensions the broad-narrow 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 context C1 is broader 
than contexts C2 and C3. 

 

 
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 query tÏ ÔÈÅ Ȱ×ÒÏÎÇȱ ÃÏÎÔÅØÔ ÃÁÎ ÐÒÏÄÕÃÅ ÁÎ ÅÍÐÔÙ ÁÎÓ×ÅÒȢ /Î 
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 shifting considering 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 query minister(economy,x), <2005--2007, Italy, 
politics >). Since the context with dimensions <2005--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 ˞ 2 and ˞ 3). The query 
in 4˞ ×ÉÌÌ ÎÏÔ ÐÒÏÄÕÃÅ ÁÎÙ ÒÅÓÕÌÔȢ /Î ÔÈÅ ÏÔÈÅÒ ÈÁÎÄ ÉÆȟ ×Å ȰÚÏÏÍȱ ÉÎÔÏ ÔÈÅ ÃÏÎÔÅØÔÓ ÄÉÒÅÃÔÌÙ 
covered by ˞ 4, namely ˞ 2 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, Prodi-II padoaschioppa 
2005-04-23 -- 2006-05-17, Italy, Berlusconi-III  Tremonti 

3.3.3 Prototype i mplementation of the repository  

Implementation architecture of the contextualized knowledge repository is graphically 
depicted in Figure 3.2.  

 
Figure 3.2. System architecture of the contextualized repository.  

The repository is composed of four principal modules, whose functionalities are briefly 
described below.  
¶ The management module  supports the functionalities for (a) defining and managing 

the dimensions structures and (b) defining and managing the set of contexts 
comprising the repository.  

¶ 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 a Hasse 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. 

¶ Knowledge materialization module  performs the actual loading of knowledge of 
contexts into memory for further execution of queries. 
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¶ Knowledge indexing module  performs the textual indexing of the knowledge 
contained in the materialized repositories to enable string-base search queries. 

¶ Querying module  enables to answer contextualized 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 open-source tool having good 
performance and stability.8 For indexing and text-based searching we used open-source 
Apache Lucene Solr platform.9 

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, locations and organizations), and the populated 
contextualized background knowledge repository, the task of a context-driven semantic 
enrichment consists in mapping mentions to the entities in the repository and then 
retrieving the knowledge about these entities relevant to the textual context mentions 
occur in. In the following we discuss major steps in more details. 

 
¶ 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 locations 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 repository 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 different real-world 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. 
 

¶ Context selection  Topic and time are constraints we practically employed 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 of 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 at http://www.ontotext.com/owlim  
9 http://lucene.apache.org/solr/  
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Identified contextual constraints are used for further filtering the list of matching 
entities and consequent retrieval of the relevant background knowledge from the 
corresponding contexts of the contextualized repository. 

 
¶ 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 for triples 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 
Ȱ,ͻ!ÄÉÇÅȱȢ 4ÈÅ ÁÒÃÈÉÖÅ ÃÏÎÔÁÉÎÓ φςπȟφτρ ÁÒÔÉÃÌÅÓ ÉÎ )ÔÁÌÉÁÎ ÆÒÏÍ *ÁÎÕÁÒÙ ρÓÔ ρωωω to 
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 archive 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 archive. 

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 Magnini. 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, containing 209 person names corresponding to 709 entities, for a total of 43,704 
annotated documents [bentivogli]. On this corpus the system performed as F1=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), counting 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 clusters, 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 standard for 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 current version 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 championship 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 number of wrong matches produced due to the name ambiguity 
problem. 

 

 

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 Content Extraction 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 platform, 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 project 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 on 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 ambiguous 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 year 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 aspect of knowledge and 
develop the knowledge crystallization procedure. The issue of uncertainty is also to be 
investigated within the problem of coreference-resolution.  
$ÕÒÉÎÇ ÔÈÅ Ȱ0ÌÁÔÆÏÒÍ 4ÅÁÍȱ ÍÅÅÔÉÎÇÓȟ ÔÈÅ ÉÓÓÕÅ ÏÆ ÅÖÅÎÔ ÒÅÃÏÇÎÉÔÉÏÎ ÁÎÄ 

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 presentation activities 
have directed their work towards different goals: 

The Data and Knowledge Management Group  (DKM) at DISI started researching new 
approaches for content management based on user intent. The overall objective is to build 
a content presentation system allowing users to re-live and share experiences in an active, 
ÅØÐÅÒÉÅÎÔÉÁÌ ÍÁÎÎÅÒȠ ÁÎÄ ÔÏ ÅÓÔÁÂÌÉÓÈ Á ȰÍÅÍÏÒÉÅÓ-ÃÅÎÔÒÉÃ ÆÒÁÍÅ×ÏÒËȱ ×ÈÅÒÅ ÍÅÍÏÒÉÅÓ 
are first class entities, which are recalled, shared, connected and organized as narratives 
rather than unrelated documents. 

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

4.2 Specific goals for the reporting period  

In order to achieve the above mentioned objectives, the following goals were set: (i) the 
ÄÅÆÉÎÉÔÉÏÎ ÏÆ ÐÒÏÐÅÒ ÍÅÔÁÄÁÔÁ ÆÏÒ ÅÎÔÉÔÉÅÓ ÓÕÃÈ ÁÓ ȰÅÖÅÎÔÓȱ ÁÎÄ ȰÓÔÏÒÉÅÓȱ ×ÈÉÃÈ ×ÉÌÌ ÐÌÁÙ Á 
crucial role on future systems for the management of collective social memories; (ii) the 
investigation of suitable state-of-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) providing visualization 
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 audiovisual archives. 

4.3 Achievements in the reporting period  

As for the goal (i) of Section 4.2, conceptual representations for entity types like 
Ȱ%ÖÅÎÔȱ ÁÎÄ Ȱ3ÔÏÒÙȱ ×ÅÒÅ ÄÅÆÉÎÅÄ ɉÓÅÅ 3ÅÃÔÉÏÎ τȢσȢρɊ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ 8-, ÄÁÔÁ ÓÃÈÅÍÁ 
were provided and shared with the other partners. Besides the above-mentioned 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 geo-visualization tools for data visualization and exploration. The result of the 
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survey is summarized in the LiveMemories wiki page10.  Time-based 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 application 
has been developed, which let users to create stories and associate media to them and to 
visualize stories by using geo-browsers 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 supporting GeoWeb 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 collections 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 is possible to define ad-hoc presentation and tools, while maintaining a 
homogeneous top-level view of these different items. Automatic Speech Recognition tools 
and techniques 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 time-based 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 Università di Trento (consisting of time-annotated 
video streams, images and PowerPoint files). 

ψȢχȢυ #ÏÎÃÅÐÔÕÁÌ -ÏÄÅÌÉÎÇ ÏÆ Ȱ%ÖÅÎÔȱ ÁÎÄ Ȱ3ÔÏÒÙȱ %ÎÔÉÔÙ 4ÙÐÅÓ  

The conceptual modeling for the core entities Event and Story started from refining the 
initial representations defined in the LiveMemories wiki11. First, an analysis on the 
concepts related to the notion of event and story was carried out before defining the 
representations of the related entity types. The single concepts were analyzed in terms of 
their vocabulary definitions; those definitions which better suited the operational context 
of the LM system were taken as the basis to formulate a conceptual representation for the 
Event and Story entity types. Also, a state-of-the-art event model was taken as reference 
point to start our analysis. We finally presented a model for representing events, stories 
and their relationships. Such model was in turn adopted to design the XML schema for the 
Event and Story data structure.  We underline how the model is driven by an approach 
ÃÅÎÔÅÒÅÄ ÏÎ ÔÈÅ ÃÏÎÃÅÐÔ ÏÆ Ȱentity". Such entity-centric approach emphasizes the entity 
(e.g., Person, Location, Organization, Event) as a possible (main) object of an 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.fbk.eu/ima ges/c/cf/Cds-datamodel-event-story-v1.pdf 
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4.3.2 A story-based Content Presentation System 

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

The software architecture of the system is depicted in Figure 4.1. The server-side is 
based on a resource-oriented architecture (ROA) which exposes web services following 
REST design principles. The data representation format currently accepted and returned 
by the CPS server is XML but future versions of the system will include others, such as 
JSON. The client side has been designed by decoupling the user interface from the 
communication layer (Javascript libraries) which forwards HTTP requests according to a 
public RESTful protocol. In particular, it is a web-based 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. The 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 web-interfaces are given in section 4.6.1, where the demos 
developed are described. 

 The server-side system has a Layered Service Oriented Architecture (see Figure 4.2) 
which includes technologies such as Restlet (for ROA development), DOZER (for bean 
mapping) and JAXB v2.1 (for XML binding, parsing and validation).   

 
 

 
Figure 4.4: CPS Software Architecture  

 
In particular, the following technologies are shortly described: 
 
¶ Restlet  is a lightweight, comprehensive, open source REST framework for the 

Java platform 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, WADL, etc.) and is extended to 
integrate with Servlet, Spring, JAXB and FreeMarker, among others. A Google 
Web Toolkit (GWT) port is also available.  

¶ DOZER is 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 

http://en.wikipedia.org/wiki/Open_source
http://en.wikipedia.org/wiki/REST
http://en.wikipedia.org/wiki/Java_%28programming_language%29
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internal domain objects (e.g., CPS object) from external presentation layers or 
external consumers.  

¶ Java Architecture for XML Binding  (JAXB) allows to map Java classes to 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. Moreover, it 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 Figure 4.2 shows, the XML request is accepted by the Application Layer (provided 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 serving the 
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 abstract interface to 
the specific underlying database, providing some specific operations without exposing 
details of the database.  

 

 
Figure 4.5: CPS Layered Service Oriented Architec ture  

 

4.3.3 A prototype management system for audiovisual 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 come from interviews, 
recordings of events, recordings of TV or radio broadcasting, self-publishing 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 locations of the 
streams). They possess metadata, and can have additional annotations such as e.g. 
folksonomy classifications.  

 

http://en.wikipedia.org/wiki/Class_%28computer_science%29
http://en.wikipedia.org/wiki/XML
http://en.wikipedia.org/wiki/Interface_%28computer_science%29
http://en.wikipedia.org/wiki/Database
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These data need to undergo a common process, which consists in the extraction of the 
audio track, extraction of a (time-annotated) 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 heterogeneous, as above-mentioned. 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 accommodate 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 high-level 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 goal (iv) 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 conceptÕÁÌ ÍÏÄÅÌ ÆÏÒ ȰÅÖÅÎÔÓȱ ×ÉÌÌ ÂÅ ÒÅÆÉÎÅÄ ÉÎ ÏÒÄÅÒ ÔÏ ÁÌÓÏ ÃÏÎÓÉÄÅÒ 
relationships between events, decomposition of complex-event into sub-events. This 
activity will start by making a survey on existing state-of-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 as OpenLayers 
which will make it easy to incorporate maps from a variety of sources, included Trentino 
map services. Moreover, time-based visualization techniques need to be deeper 
investigated, deployed and finally integrated with the geo-based visualization techniques. 

Integration of the two paradigms emerged during the first year (story-based 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 Creation 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 web-interfaces which enhance existing traditional blog 
interfaces by providing user interactive (and automatic) means for structuring 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 interface to create textual narratives and structure them in the semantically 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 
fri ends through textual entries. For the current prototype, we have studied the existing 
blog entry interfaces and a case study blog13 to 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 the price of 
adoption of the LiveMemories system while enabling rich semantic data structuring. 

 
The prototype14 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.) and then write text in 
an usual text input box with some formatting options (see Figure 4.3). The user thus 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 web-interface is available here: 
http://opengeos.science.unitn.it/liveMemori es/story_entry/  
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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, such entities are hard-coded but the idea is that in future 
versions of the system, the input text is sent to the server-side application that 
communicates with Content Extraction named entity recognition services. 

 

 
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 as well 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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Figur e 4.8: Event detection from splits of textual story  

 
As Figure 4.5 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 creating a story and structuring it in events is thus semi automatic for 

the user and takes place in a familiar interface with new intelligent features integrated 
smoothly in the writing flow. This prototype has to be evaluated by common users 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 

user15. Mapping techniques are used to visualize key information (i.e., main events of a 
story) in a geo-browser thus to make the user experience more effective. In Figure 4.6, the 
scroll bar in the right column shows the events extracted during the story creation 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 visualization web-interface is available here: 
http://opengeos.science.unitn.it/liveMemories/story_visualization/  
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Figure 4.9: Visualization web -interface ɀ Google Earth Map 

BÙ ÃÌÉÃËÉÎÇ ÔÈÅ Ȱ-ÏÓÔÒÁ ÅÖÅÎÔÏ ÓÕÌÌÁ ÍÁÐÐÁȱ ÂÕÔÔÏÎȟ ÔÈÅ ÅÖÅÎÔ ÉÓ ÓÈÏ×ÅÄ ÏÎ ÔÈÅ ÍÁÐȢ )Î 
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 the two places. 
An icon placed on the line shows, once clicked, a description of the event (see Figure 4.7). 
Notice that the way of showing the event on the map depends on the type of event in 
ÑÕÅÓÔÉÏÎȢ 7ÈÉÌÅ ÁÎ ÅÖÅÎÔ ÏÆ ÔÙÐÅ ȰÔÒÁÎÓÆÅÒȱ ÃÁÎ ÂÅ ÄÉÓÐÌÁÙÅÄ ÂÙ ÍÅÁÎs of lines, events 
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. 

 

 
Figure 4.10ȡ Ȱ-ÏÓÔÒÁ ÅÖÅÎÔÏ ÓÕÌÌÁ ÍÁÐÐÁȱ ÂÕÔÔÏÎ 

The four red buttons placed at the top of the map are used to enter a story tour (Figure 
4.8). The play of the story tour results in a movie-like visualization of the events 
composing the story. This is done by exploiting an extension for Google Earth 5 of the 
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Keyhole Markup Language (KML): an XML-based language schema for expressing 
geographic annotation and visualization on existing or future web-based earth browsers. 
KML is an official standard of the Open Geospatial Consortium. The touring enables 
controlled flights through geospatial data, including:  

¶ specific flight durations between locations 
¶ smooth flight past locations, without stopping 
¶ playing sound files at predefined times during the tour 

 
Figure 4.11: Entering a story tour  

As shown in Figure 4.8, a path is 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 the animation plays, 
ÔÈÅ ÉÃÏÎÓ ÁÓÓÏÃÉÁÔÅÄ ÔÏ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ȰÔÒÁÎÓÆÅÒȱ ÅÖÅÎÔÓ ÏÐÅÎ ÕÐ ÁÎÄ ÓÈÏ× ÔÈÅ ÅÖÅÎÔȭÓ 
descriptions. Currently, the KML containing the information for the tour is manually 
created but its automatic building is feasible once the events are automatically extracted 
from the story and properly analyzed. 

 
Finally, as mentioned before, a timeline is embedded in the interface (see Figure 4.9). 

"Ù ÃÌÉÃËÉÎÇ ÔÈÅ Ȱ-ÏÓÔÒÁ ÅÖÅÎÔÏ ÓÕÌÌÁ ÔÉÍÅÌÉÎÅȱ ÂÕÔÔÏÎȟ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÖÉÓÕÁÌÉÚÅ ÔÈÅ ÇÉÖÅÎ 
event in a timeline and its description, when available. The timeline is developed by 
exploiting the SIMILE Javascript libraries16.  

                                                        
16  The SIMILE timeline: http://www.simile -widgets.org/  
 

http://www.simile-widgets.org/
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Figure 4.12: Visualization web -interface ɀ SIMILE Timeline  

4.6.2 Demo on Multimedia  Access 

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

4ÈÅ ÆÉÒÓÔ ÃÏÌÌÅÃÔÉÏÎ ÉÓ Á ÓÅÔ ÏÆ ÒÅÃÏÒÄÉÎÇÓ ÏÆ ÍÅÅÔÉÎÇÓ ÏÆ ÔÈÅ 4ÒÅÎÔÏȭÓ #ÏÎÓÉÇÌÉÏ #ÏÍÕÎÁÌÅȢ 
Each meeting lasts at least 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, and ÒÅÐÏÒÔ ÉÎÄÉÃÁÔÉÏÎ ÏÆ ÔÈÅ ÓÐÅÁËÅÒÓȭ ÉÄÅÎÔÉÔÙȟ ÁÎÄ Á ÓÕÍÍÁÒÙ ÏÆ 
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 is 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 PowerPoint 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 document metadata 
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), these 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. 
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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.  
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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 Platform is to provide two crucial services: extract and 
integrate knowledge from institutional and community data, and support the community 
and user access to such knowledge. The expected model of development is both iterative 
and incremental: each of the components can independently follow its evolution pattern, 
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 components, 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 very important.  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 goals have been pursued during the first year of activity: in the first part 
of the period, the focus was on the system design. Along this direction, there were several 
subgoals: the development of use cases and the definition of specifications for 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 goal of 
this activity was the coordination of the implementation of such demonstrators. 

5.3. Achievements in the reporting period  

In order to achieve such targets, a number 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 share documentation in a wikipedia-like style; the 
URL of the wiki is https://livememorieswiki.fbk.eu   ɉÔÏ ÁÃÃÅÓÓ ÉÔȟ ÔÈÅ ÌÏÇÉÎ ȰÇÕÅÓÔȱ ÁÎÄ 
ÐÁÓÓ×ÏÒÄ ȰÈÐȦρÖ24Ìσȱ ÃÁÎ ÂÅ ÕÓÅÄɊȢ %ØÁÍÐÌÅÓ ÏÆ ÓÈÁÒÅÄ ÄÏÃÕÍÅÎÔÓ ÁÒÅ ÔÈÅ partner 
presentations of their background, a common glossary and the minutes of the Platform 
Team meetings. 

https://livememorieswiki.fbk.eu/
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5.3.1. Design 

The first goal, i.e. the design of the LM platform, has been approached with a sequence 
of specialized activities17: 

1. Mockup User Interface 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 among the system modules (User-Interface, Content-
Extraction, Content-Integration and Content-Presentation); 

3. Data Flow of User Interface Functionalities: this activity aimed at defining a set of 
data flows among the system modules that realizes the functionalities outlined 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 by which such services are 
provided; issues like communication protocols, integration tools and storage tools 
were addressed; 

5. Detailed Data Structures Definition: this activity aimed at defining the detailed data 
structures exchanged among modules as well as their APIs. 

 
It is worth noticing that through all the period, a parallel activity related to definition of 

the case-studies, carried on by the SoNet group at FBK, has been constantly monitored. 
This in order to received useful feedback from case-studies scenarios. 

 
The next subsections report 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 user in the context of a generic application scenario: the idea 
was to discuss and outlines those user functionalities who are independent of specific 
showcases.  The Mockup User Interface has been developed to focus on concepts and 
functionalities, not on the presentation aspects. It is based on the concept of story18, 
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 stories. There was no mention of 
speech-based interactions: only simple interaction modalities (e.g. those with keyboard 
and mouse) were assumed. 

The result of this activity is the content of the related wiki page19, and in particular the 
document that defines such Mockup User Interface20. 

                                                        
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://livememorieswiki.fbk.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, the application (also known as 
business logic or functional) tier includes three modules: Content-Extraction (CE), Content-
Integration (CI) and Content-Presentation (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 pages describing such data structures in a 
formal way, taking into account the references in the literature21. For sake of brevity, 
content of the wiki pages is not reported here: however, an alternative and more concise 
representation of the defined core data structures is the XML Schemata document 
developed in the activity Detailed Data Structures Definition and 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 the system modules that 
realizes the functionalities outlined in the Mockup User Interface. This activity was 
organized in a set of sub-activities, one for each functionality emerged during the 
development of the Mockup User Interface. Given a functionality, the data flow among the 
system modules that realizes such functionality was described in details -- from UI to the 
other modules (CE, CI and CP, at least) and back. To represent the flow of information, the 
reference framework was UML and in particular the so-called Sequence Diagrams. 
The sub-activities corresponding to the functionalities were: 

1. user management (registration/authentication/authorization) for the HomePage; 
2. story CRUD (create, read, update and delete) for the CreateStory page; 
3. search of useful stuffs for the CreateStory page; 
4. search of related stories for the CreateStory and ShowStory pages; 
5. free search of stories for the FindStory page; 
6. category-based and tag-based search of stories for the FindStory page; 
7. search of stories of a specific user for the UserHome page; 
8. search of the story-of-the-day for the HomePage; 
9. browsing of all stories with TimeLine for the HomePage and TimeSlice page. 

Each sub-activity resulted in a specific wiki page containing the UML Sequence Diagrams 
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 of these wiki pages22 are the result the Data Flow of User Interface 
Functionalities activity. The UML Sequence Diagrams are provided in the Appendix B of 
this report. 

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

This activity aimed at defining the modules of the system, the services they expose and 
the interfaces by which such services are provided. The 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 as communication 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 Web-services and (b) to have a pure RESTful 
approach for module communication without the adoption of the SOAP 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 virtual bus 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 widely-used and open-source storage 
tool like HBase, the fault-tolerant, large-scale, column-oriented database built on top of 
Hadoop. 

This 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 pages23 are partial and need to be completed, such as the (still 
in progress) document that defines the software architecture24. 

Detailed Data Structure Definition  

This activity aimed at defining the detailed data structures exchanged among modules 
as well as their APIs.  

Again, this 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 completed 25. 

It is worth noticing, however, that during this activity the XML Schemata for the Core 
Data Structures was developed and tested in the San 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 Schemata 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. the coordination of the demonstrators 
development, the result of this activity is a set of wiki pages with the progresses about the 
implementation work 26. 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://livememorieswiki.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: 
¶ around 30 meetings were organized, with an average duration of 3h and an 

average participation of 8.2 people; 
¶ 13 presentations were given during the meetings; 
¶ 16 people contributed to the Wiki pages; 
¶ 134 Wiki pages were produces; 
¶ 56 document were uploaded to the Wiki pages. 

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 Critical 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 development of 
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 development 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 users in term of services are scenario-independent, 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 direction provided by the LiveMemories project could drive better 
both the design and implementation phases. 
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6. Showcases and Demonstrators  

6.1. General objectives  

Besides the scientific and technical perspective, LiveMemories is also intended to have 
a social and 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 community 
memories. 

6.2. Specific goals for the reporting period  

One of the goals of LiveMemories is to provide communities with state-of-art 
technology enabling the creative construction of a collective memory. In order to achieve 
this result, it is necessary to reflect 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 on the 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 as in-depth 
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 between 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 phenomena are socially conditioned. In particular, the literatur e 
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 ɀ 
introduced by Gerard Namer and abundantly used by  sociologists in the practice of their 
research ɀ 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 archive, library, 
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 complex 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 past and 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 institutions 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 of memories. 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, facilitate the 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 "mediated 
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 increasingly 
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 new technology 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 interpretations, when 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 best. According 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 of the 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 complex 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 home-born inhabitants, and secondly, it has been recently populated by the 

                                                        
27  It is available on the internal wiki at 
https://livememorieswiki.fbk.eu/index.php/Casestudies_guidelinesȟ ÔÈÅ ÌÏÇÉÎ ȰÇÕÅÓÔȱ ÁÎÄ 
ÐÁÓÓ×ÏÒÄ ȰÈÐȦρÖ24Ìσȱ ÃÁÎ ÂÅ ÕÓÅÄ 

https://livememorieswiki.fbk.eu/index.php/Casestudies_guidelines
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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: approximately 
twenty people were interviewed, among which  both students  and home-born 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 TrentoAsa and 
the participation of both students and home-born inhabitants of the district; in June, on 
the occasion of the public presentation of the website Jurka.net, which was especially 
ÄÅÖÅÌÏÐÅÄ ÆÏÒ ÔÈÅ ÃÁÓÅ ÓÔÕÄÙȭÓ ÐÕÒÐÏÓÅÓȟ ÁÎÄ ×ÉÌÌ ÂÅ ÄÅÓÃÒÉÂÅÄ ÉÎ ÔÈÅ ÎÅØÔ paragraph. 

With regard to the online implementation of the case study, a website  where the 
different types of digital memories collected have been published, Jurka.net28, was 
developed. The website is publicly available on the Internet and allows users to participate 
in the collection of memories by uploading stories in tex format, pictures and files in other 
multimedia formats. 

 

 
 
Picture 6.1 The LiveMemories part of the website Jurka.net 
 

                                                        
28  Publicly available at http://www.jurka.net  

http://www.jurka.net/#_blank
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Picture 6.2 The webform for the collection of digital memories on Jurka.net 
  
4ÈÅ ×ÅÂÓÉÔÅÓȭÁÃÔÉÖÉÔÉÅÓ ×ÅÒÅ ÔÉÇÈÔÌÙ ÃÏÕÐÌÅÄ ×ÉÔÈ ÔÈÅ ÅØÐÌÏÉÔÁÔÉÏÎ ÏÆ ÔÈÅ ÍÏÓÔ ÕÓÅÄ 

social networking sites, such as Facebook and Flickr, in order to involve students and 
citizens in the participation to the collection of memories. In particular, 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, 
ÎÁÍÅÄ ȰÌȭ/ÐÅÒÁȱ29, was born in April 2009 and since then has been driven by students 
collaborating with Opera Universitaria to communicate activities related to the university 
ÌÉÆÅȢ !Ô .ÏÖÅÍÂÅÒ ςππωȟ ȰÌȭ/ÐÅÒÁȱ ÇÒÏÕÐ ÈÁÓ ÁÔÔÒÁÃÔÅÄ σττ ÍÅÍÂÅÒÓȟ ÁÎÄ ÈÁÓ ÃÏÌÌÅÃÔÅÄ 
around 80 messages and 33 pictures. The second group on Facebook30, dedicated to the 
website Jurka.net, was born in November 2009 and in one month has attracted nearly 400 
fans.  

 

 
 
0ÉÃÔÕÒÅ φȢσ 4ÈÅ ÈÏÍÅÐÁÇÅ ÏÆ ÔÈÅ &ÁÃÅÂÏÏË ÇÒÏÕÐ ȰÌȭ/ÐÅÒÁȱ 
 

                                                        
29  Publicly available at http://www.facebook.com/group.php?gid=62387413167   
30  Publicly available at http://www.facebook.com/pages/Jurkanet/160907321585   

http://www.facebook.com/group.php?gid=62387413167
http://www.facebook.com/pages/Jurkanet/160907321585
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0ÉÃÔÕÒÅ φȢτ 4ÈÅ ÈÏÍÅÐÁÇÅ ÏÆ ÔÈÅ &ÁÃÅÂÏÏË ÇÒÏÕÐ Ȱ*ÕÒËÁȢÎÅÔȱ 
 
Other activities strictly related to memories collection were carried out on Flickr, the 

popular image and video hosting website, and consisted in the collection of different 
memories archives. A first archive31 aimed at preserving the memory of the opening days 
at the student residence in September 2007, while other four archives32, 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 first was shot at the student 

ÒÅÓÉÄÅÎÃÅ ÏÐÅÎÉÎÇ ÄÁÙÓ ÉÎ 3ÅÐÔÅÍÂÅÒ ςππχ ɉȰ/ÐÅÒÁ &ÕÔÕÒÁȱ ÁÒÃÈÉÖÅɊȟ ×ÈÉÌÅ ÔÈÅ ÓÅÃÏÎÄ 
and the third were provided by home-ÂÏÒÎ ÉÎÈÁÂÉÔÁÎÔÓ ÏÆ ÔÈÅ ÄÉÓÔÒÉÃÔ ɉȰ1ÕÅÉ ÄÅ 3ÁÎ "ÏÒÔÏÌȱ 
archive). 

 
 
Another sign of participation was registered in the activities related to the San 

Bartolomeo group on Flickr33, constituted by 23 members, who collected nearly 90 

                                                        
31  Publicly available at http://www.flickr.com/photos/14466589@N03/  
32  Publicly available, among other photo archives related to the San Bartolomeo district at 
http://www.flickr.com/photos/portobeseno/collections/72157619825694068/   
33  Publicly available at http://www.flickr.com/groups/1126136@N22/pool/   

http://www.flickr.com/photos/14466589@N03/
http://www.flickr.com/photos/portobeseno/collections/72157619825694068/
http://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.  

 

 
 
Picture 6.6 An example of 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 demonstrator34 of the San Bartolomeo case study has been set up, 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 possible 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 Research 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 at http://livememories.jurka.net/tag/demo/   

http://livememories.jurka.net/tag/demo/
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to the present, and proposed a projected case 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 showcases, has 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 should 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 home-born inhabitants to the web 
activities. As a matter of fact, besides the surprisingly 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 their 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 research 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 
Ȱ4ÒÅÎÔÉÎÉ ÎÅÌ -ÏÎÄÏȱȟ Á ÎÏÎ-profit organization 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 social 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 year. All of them are 
documented on the LiveMemories web site. 

 
On October  22thȟ ςππψȟ ,ÉÖÅ-ÅÍÏÒÉÅÓ ÈÅÌÄ Á ÐÕÂÌÉÃ ÁÃÁÄÅÍÉÃ ×ÏÒËÓÈÏÐ ÏÎ Ȱ-ÅÍÏÒÙ ÉÎ 

ÔÈÅ 4ÉÍÅ ÏÆ )ÎÔÅÒÎÅÔȱȟ ×ÈÅÒÅ ÁÌÍÏÓÔ συπ ÐÅÏÐÌÅȟ ÉÎÃÌÕÄÉÎÇ ÓÔÕÄÅÎÔÓ ÏÆ ÈÉÇÈ ÓÃÈÏÏÌÓȟ 
participated. Among the invited speakers Ricardo Baeza Yeates 

 
On May 12th, 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 speakers included Alan Smeaton (Dublin City University), Ramesh 
*ÁÉÎ ɉ5# )ÒÖÉÎÅɊ ÁÎÄ .ÁÒÉÎÄÅÒ +ÁÐÕÒ ɉ!ÄÄÅÎÂÒÏÏËÅȭÓ (ÏÓÐÉÔÁÌɊȢ 4ÈÅ ×ÏÒËÓÈÏÐ ×ÁÓ ÃÏ-
located with a LiveMemories Strategy meeting and a technical meeting. 

 
On June 3 2009, LiveMemories held a public academic workshop at Fondazione Bruno 

+ÅÓÓÌÅÒȟ ÔÏ ÄÉÓÃÕÓÓ ÔÈÅ ÔÏÐÉÃ Ȱ-ÅÍÏÒÉÁ ÔÒÁ 0ÁÓÓÁÔÏ Å &ÕÔÕÒÏȱȢ Keynote speakers included 
Alessandro Cavalli, Maurizio Giangiulio, Stef Scagliola, and Anna Lisa Tota. 

 
On November 26th LiveMemories held a public workshop ÉÎÔÉÔÌÅÄ Ȱ&ÉÒÓÔ ,ÉÖÅ-ÅÍÏÒÉÅÓ 

$ÅÍÏÎÓÔÒÁÔÉÏÎ $ÁÙȱ. 

International evaluations 

Entries from Jonathon Hare of Southampton were successful at ImageCLEF 2009, the 
cross-language image retrieval track at the Cross Language Evaluation Forum (CLEF), 
Corfu, Sept-Oct, 2009. In the Photo Retrieval Track, Southampton came 1st and 2nd in runs 
for queries, and 2nd and 3rd in runs for queries (modality: text). 

 
Jonathon Hare also took second place in the Linked-Data-a-Thon at the International 

Semantic Web Conference in Washington, Oct 2009, to create an application in short time 
ÅØÐÌÏÉÔÉÎÇ ÌÉÎËÅÄ ÄÁÔÁȢ *ÏÎÁÔÈÏÎȭÓ ÁÐÐÌÉÃÁÔÉÏÎ ɉhttp://diversity -search.info/) was a Web 
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, collective 
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, 23rd 

Nov, 2009. 

http://diversity-search.info/
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Nigel Shadbolt. Towards a Science of the Web, Microsoft Research Lab, Boston, 11th Nov, 

2009. 
 
Jonathon Hare & Paul Lewis, Automatically Annotating the MIR Flickr Dataset, 

forthcoming at ACM Multimedia Information Retrieval 2010. 
 
+ÉÅÒÏÎ /ȭ(ÁÒÁȢ The Technology of Collective Memory and the Normativity of Truth, 

Workshop on Philosophy and Engineering, November 2008, Royal Academy of 
Engineering, London. 

 
+ÉÅÒÏÎ /ȭ(ÁÒÁȢ The Spy in the Coffee Machine: The End of Privacy As We Know It, British 

Computer Society, Oxford branch, 4th December, 2008. 
 
+ÉÅÒÏÎ /ȭ(ÁÒÁȢ M4L: Memories for Life, Computer Science 2008, Cambridge, 15th 

December, 2008. 
 
+ÉÅÒÏÎ /ȭ(ÁÒÁȢ Privacy Rights and Privacy Responsibilities, Digital Lives Research 

Conference: Personal Digital Archives for the 21st Century, British Library, London, 10th 
Feb, 2009. 

 
+ÉÅÒÏÎ /ȭ(ÁÒÁȢ Autonomy, Privacy and Online Personalisation, ESRC Public Services 

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

Other 

+ÉÅÒÏÎ /ȭ(ÁÒÁ ÈÁÓ ÁÌÓÏ ÂÌÏÇÇÅÄ ÁÂÏÕÔ ÃÏÌÌÅÃÔÉÖÅ memory and privacy-related issues for 
the Centre for Policy Studies (12th Feb, 2009) and on the FutureTech-FutureSoc blog for 
the British Computer Society (17th Feb, 30th Apr, 26th Oct). 
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8. LiveMemories Publications  

Bernaola, Giuliano, Poesio, Uryupina, Versley, Zanoli. Local Entity Detection and 
Recognition Task. In Proc. of Evalita 2009, workshop to be held at AI*IA, Reggio Emilia, 
Italy. To appear. 

 
Hare, J. and Lewis, P. (2009) Naïve application of a linear-algebraic semantic space. In: 

CLEF 2009 Workshop, 30 September - 2 October 2009, Corfu, Greece. p. 66. 
 
Hare, J. and Lewis, P. (2010) Semantic retrieval and automatic annotation: linear 

transformations, correlation, and semantic spaces. In SPIE 2010, San Jose, USA, January 
2010. 

 
Hare, J., Dupplaw, D. and Lewis, P. (2009) Experiments on Maximising Diversity using 

Image Features. In: CLEF 2009 Workshop, 30 September - 2 October 2009, Corfu, Greece. p. 
42. 

 
M. Joseph, L. Serafini, A. Tamilin. "Context Shifting for Effective Search over Large 

Knowledge Bases". In Proceedings of the Workshop on Context, Information And 
Ontologies (CIAO-2009), collocated with the 6th European Semantic Web Conference 
(ESWC-2009), Heraklion, Greece, 2009. 
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Appendix A  

This section shows the XML Schemata of the Core Data Structures developed by the 
Livememories Platform Team Workpackage. 
 
 

<?xml version="1.0"?> 
 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified"> 
 
  <!-- 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:complexType name="StringWithOntoURIndexAttrType"> 
    <xsd:simpleContent> 
      <xsd:extension base="xsd:string"> 
        <xsd:attributeGroup ref="elementAttrGroup" /> 
      </xsd:extension> 
    </xsd:simpleContent> 
  </xsd:complexType> 
 
  <xsd:complexType name="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="PropertyType" 
    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> 
 
  <xsd:element name="properties" type="PropertiesType" /> 
 
  <!-- THING ENTITY TYPE--> 
 
  <xsd:complexType name="ThingType"> 
    <xsd:sequence> 
      <xsd:element name="creator" type="StringWithOntoURIndexAttrType" 
    minOccurs="0" /> 
      <xsd:element name="creationDateTime" 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="lmid" type="xsd:anyURI" use="optional" /> 
    <xsd:attribute name="lmhref" 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" /> 
 
  <!-- PERSON ENTITY TYPE --> 
 
  <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" /> 
 
  <!-- USER ENTITY --> 
 
  <xsd:complexType name="UserType"> 
    <xsd:complexContent> 
      <xsd:extension base="PersonType"> 
        <xsd:sequence> 
          <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" /> 
 
  <!-- TIME ENTITY TYPE --> 
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  <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}:(([0 -5][0 -

9])|60){0,1}(F|f){0,1}" />  
    </xsd:restriction>  
  </xsd:simpleType> 
 
 
  <xsd:complexType name="TimeIntervalType"> 
    <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="TimeType"> 
    <xsd:sequence> 
      <xsd:element ref="timeInterval" /> 
    </xsd:sequence> 
  </xsd:complexType> 
 
  <xsd:element name="timeInterval" type="TimeIntervalType" /> 
 
  <!-- LOCATION ENTITY TYPE --> 
 
  <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:enumeration value="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:nonNegativeInteger" 
      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:element name="trLocation" type="TransferLocationType" 
  substitutionGroup="location" />  
 
  <!-- 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="eventSpecificInfo" minOccurs="0" /> 
        </xsd:sequence> 
      </xsd:extension> 
    </xsd:complexContent> 
  </xsd:complexType> 
 
  <xsd:complexType name="EventLocationType"> 
    <xsd:complexContent> 
      <xsd:extension base="LocationType"> 
        <xsd:sequence> 
          <xsd:element ref="properties" minOccurs="0" /> 
        </xsd:sequence> 
      </xsd:extension> 
    </xsd:complexContent> 
  </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> 
 
  <!-- 
    <xsd:simpleType name="TransportModeType"> <xsd:restriction 
  base="xsd:string"> <xsd:enumeration value="treno" /> <xsd:enumeration 
  value="auto" /> <xsd:enumeration value="autobus" /> <xsd:enumeration 
  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="eventSpecificInfo" 
  type="TranferEventInfoType" /> 
 
  <xsd:element name="event" type="EventType" /> 
 
  <!-- STORY ENTITY TYPE --> 
 
  <xsd:complexType name="StoryType"> 
    <xsd:complexContent> 
      <xsd:extension base="ThingType"> 



 

 54 54 

        <xsd:sequence> 
          <xsd:element name="title" type="StringWithOntoURIndexAttrType" minOccurs="0" /> 
          <xsd:element name="type" type="StringWithOntoURIndexAttrType" minOccurs="0"/> 
          <!--     <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="xsd:boolean" minOccurs="0"/> 
          <xsd:element name="abstract" type="StringWithOntoURIndexAttrType" 
      minOccurs="0" /> 
          <xsd:element name="storyStructure" type="StoryStructureType" minOccurs="0"/> 
          <xsd:element name="tags" type="TagsType" 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> 
 
  <!-- 
  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" /> 
 
  <!-- MENTION ENTITY TYPE --> 
 
  <xsd:complexType name="MentionType"> 
    <xsd:complexContent> 
      <xsd:extension 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:nonNegativeInteger" minOccurs="0"/>  
          <xsd:element name="end" type="xsd:nonNegativeInteger" minOccurs="0"/> 
          <xsd:element name="mediaRelations" type="MediaRelationsType" 
      minOccurs="0" /> 
        </xsd:sequence> 
      </xsd:extension> 
    </xsd:complexContent> 



 

 55 55 

  </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> 
      </xsd:extension> 
    </xsd:complexContent> 
  </xsd:complexType> 
 
  <xsd:element name="media" type="MediaType" /> 
 
  <!-- ORGANIZATION ENTITY TYPE  --> 
 
  <xsd:complexType name="OrganizationType"> 
    <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:element name="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" type="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 the UML diagrams developed during the Data Flow of User Interface 
Functionalities activity by the Livememories Platform Team Workpackage. 
 
 

 

UML Sequence Diagram of user management: registration 
 



 

 57 57 

 
UML Sequence Diagram of user management:  authentication 
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UML Sequence Diagram of user management:  authorization 
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UML Sequence Diagram of story management:  create-story 
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UML Sequence Diagram of story management:  read-story 
 

 
UML Sequence Diagram of story management:  update-story 
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UML Sequence Diagram of search of useful stuffs 
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UML Sequence Diagram of search of related stories 

 
 

 
UML Sequence Diagram of free search of stories 
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UML Sequence Diagram of category-based and tag-based search of stories 

 


