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Abstract— The project EUMSSI is developing a multimodal 

platform for identifying and aggregating data presented as 

unstructured information in sources of very different nature 

including text, video, audio and social media, thanks to the 

integration of state-of-the-art text and A/V analysis 

technologies, semantic enrichment and reasoning, social 

intelligence and collaborative content-based recommendation. 

Two demonstrators are being built on top of the platform, with 

the purpose of showcasing its exploitation potential. 
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I.  INTRODUCTION 

We present the ongoing FP7-ICT-2013-10 project 
EUMSSI (Event Understanding through Multimodal Social 
Stream Interpretation) [1], which develops technologies for 
identifying and aggregating data presented as unstructured 
information in sources of very different nature (text, video, 
audio and social media), including media from online news 
providers and broadcasters, as well as from social sites (e.g.,  
Twitter, YouTube).  

This is accomplished thanks to the integration in a cross-
modal semantic representation framework of state-of-the-art 
technologies from the following fields: (i) text analysis, (ii) 
audio-visual (A/V) analysis, (iii) semantic enrichment, (iv) 
reasoning, (v) social intelligence, and (vi) collaborative 
content-based recommendation. 

The multimodal interpretation EUMSSI platform, in an 
optimized process chain, analyses a vast amount of 
multimedia content and enriches it with additional metadata 
layers. These metadata layers provide a multi-facetted access 
of comprehensive information and can be used for further 
analyses or enrichment. A core idea is that the aggregation of 
information is carried out in an interactive manner, so that 
the metadata resulting from one media helps reinforce the 
analysis results from other media. 

The resulting multimodal, interoperable platform, 
through the use of innovative visualization techniques will 
allow an interactive exploration of the enriched data and the 
discovery of new, implicit information. 

The EUMSSI platform will be potentially useful for any 
application in need of automatic cross-media data analysis 
and interpretation, such as intelligent content management, 
recommendation, real time event tracking, content filtering, 
etc. 

II. MULTIMODAL ANALYTICS AND SEMANTIC 

ENRICHMENT 

For interpreting and reasoning over the multimedia data, 
the EUMSSI platform needs to identify topics, to recognize 
actors and places, to assign temporal information, and to 
analyze opinion, among other things. A core idea is that the 
process of integrating information coming from the different 
media sources is carried out in an interactive manner, so that 
the analysis results get mutually reinforced. For example, the 



name of a person appearing as a caption in a video is 
captured thanks to Optical Character Recognition (OCR) 
techniques; it is then identified as being a person’s name by 
Text Analysis; and it is finally used by the audio analysis to 
reinforce speaker recognition.  

Once the entities and concepts have been identified in the 
different modalities, all the information is aggregated and 
semantically enriched, using ontology-based reasoning 
mechanisms. 

III. ALIGNED DATA REPRESENTATION AND 

FLOW MANAGEMENT 

The results of the different analysis components, as well 
as the original metadata, are normalized to a common 
metadata schema (based on the schema.org ontology) and 
then stored in the Common Analysis Structure (CAS) format 
[2] provided by the Apache Unstructured Information 
Management Architecture (UIMA) [3]. This format allows 
for an aligned view of the different annotation layers, which 
is necessary for the cross-modal integration. 

Annotations are stored “stand-off", meaning that the 
original content is not modified in any way by adding 
annotations. Rather, the annotations are entirely separate and 
reference the original textual content by offsets. In the case 
of multimedia content (video and audio) annotations will 
naturally refer to that content via timestamps, which are the 
common base for alignment between the different annotation 
layers. Hence, any textual views created from multimedia 
content, be it a text automatically recognized from the audio, 
or extracted from the video by OCR, refer back to the 
timestamps in the original content. 

All text analysis components, as well as the integration 
and reasoning components, are implemented as internal 
UIMA analysis engines, while audio and image components 
are external. 

All the data and metadata are stored in a MongoDB 
database [4]. Precisely, the design of the flow management, 
rather than being procedural, is presented in terms of 
transformations between data states. Thus, in order to avoid 
synchronization issues, the state of the data processing is 
asynchronously stored together with the data. The list of 
pending tasks can be extracted at any point through a simple 
database query. The resulting system is more consistent and 
robust, relying only on the data states to protect itself against 
potential server failures. 

The aggregated semantic information is finally mirrored 
to a Solr search engine [5], where it is indexed and can be 
queried by the relevant applications. 

IV. EXPECTED FINAL RESULTS AND POTENTIAL IMPACT 

On the one hand, at a primary level, the EUMSSI 
multimodal-based metadata automatic enrichment 
capabilities can complement any Multimedia Asset 
Management (MAM) system. 

On the other hand, the project is building two 
demonstrators on top of the platform aimed at showing its 

exploitation potential: (i) a Computer Assisted Storytelling 
tool, and (ii) a Second-screen application.  

(i) Through the Computational Assisted Storytelling 
demonstrator, we expect EUMSSI to boost productivity of 
the overall news production workflow (such as the one used 
by Deutsche Welle’s journalists), by providing an efficient 
manner to automate and integrate monitoring, gathering and 
filtering tasks in the news article creation lifecycle. Hence, 
while the journalist is editing a story, he will automatically 
be presented with a series of related content, suggestions, hot 
topics, from many sources ranked in turn by relevance, up-
to-dateness, reliability, category, etc., by means of an array 
of visualization devices that will help him explore the data in 
an interactive and principled way, and discover hidden 
relevant information in large document collections. 

(ii) With its Second-screen demonstrator, EUMSSI has 
the potential to enhance the media watching experience of 
the European citizens by providing them with personalized 
visualizations and games, aimed to further engage them and 
to allow them to investigate background information and 
related aspects, as well as share their findings in social 
media.  

All technical results of the project will be accessible to 
the community, both research and industrial, by licensing 
them using the Meta-Share platform, under an open source 
licensing scheme, allowing a commercial exploitation of the 
developed resources and tools and also an unrestricted use 
for research purposes. 

NOTE 

All developments are publicly available at [6]. 
More information about the project can be found at the 

official EUMSSI website [7]. 
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