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Event Recognition for Intelligent Resource Management 
PRONTO is an EC funded project that has been launched in March 2009. The main emphasis 
of the project is to investigate the impacts of event recognition on intelligent resource 
management. This is done by gathering data from various sources, extracting useful 
information from these data, analysing 
this information to recognise events and 
then delivering this high level 
information to support knowledge 
acquisition for decision support in 
emergency rescue operations (ERO) 
and city transport management (CTM).  

PRONTO derives its motivation from the fact that today's organizations are able to collect 
data in various structured and unstructured digital formats, but they do not have the capability 
to fully utilize these data to support and improve their resource management process. It is 
evident that the analysis and interpretation of the collected data needs to be automated and 
transformed into operational knowledge. 

PRONTO uses and develops techniques in the areas of data fusion, information extraction, 
temporal representation and reasoning, machine learning, and knowledge management 
systems, driven by the project’s ambition to enrich the market of Intelligent Resource 
Management systems with novel, user-friendly and advanced solutions. The goal is to offer 
solutions in the field of decision support and resource management, which generate 
significant additional value to the involved organizations and their customers.  

Summary of Activities 
In 2010, the work of the consortium focused on the finalization of the first integrated 
demonstrator, the development of advanced algorithms and software components for event 
detection and event recognition, as well 
as on disseminating early project 
results.  

In order to develop and test event 
recognition and event processing 
algorithms it has been crucial to collect 
sufficient amounts of real-world data 
from the application domains. 
Therefore, a main activity has been data 
collection in the field, which has been followed by the annotation of the gathered data. A 
major data collection campaign was initiated to collect TETRA audio data and additional 
context data during several field exercises of German fire brigades. For CTM large amounts 
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of test data together with manual on-line event annotations were gathered in public busses and 
trams. 

The first integrated demonstrator was already presented at the first review meeting after one 
year of project work. The consortium showcased the broad functionality which allows – 
amongst other things – live tracking of busses and trams in Helsinki, as well as of a test car 
equipped with various sensors, in order to demonstrate mobile sensing. The movements of the 
vehicles together with simple derived events and complex events are displayed online, using 
an interactive digital map interface. The integrated demonstrator which has been improved 
and extended in the meantime will be given to real users for evaluation by the end of 2010. 

2011 will start with the ongoing evaluation of the first prototype. End-users will already be 
involved at this stage of the initial evaluation phase. The results of the evaluation will be used 
as a basis for the next development cycle of the PRONTO system. The final demonstrator will 
then be evaluated in the field by autumn 2011 with intensive involvement of end-users of 
emergency rescue and city transport organizations.  

Automated Information Extraction 
In 2010, we have worked on robust automated speech recognition and its connection to 
keyword prediction. Furthermore, the interfacing between keyword extraction and 
geographical resources, like street names, has been established. For the city transport 
management demonstration case, passenger load estimation from video has been introduced 
to the system. Using cameras and a processing unit in the vehicles allows estimation of the 
number of passengers in the car and passenger density. Detected events can then be sent from 
the car via UMTS to the PRONTO system. For audio and text, we have further worked on 
voice/noise level estimation, abnormal event detection, out-of-dictionary word handling, as 
well as domain specific keyword extraction. 

As a preparation for the training of a 
robust acoustic model, data collection 
for TETRA radio data from the 
emergency rescue operations scenario 
has been initiated. 

Detectors for passenger load from 
video, as well as voice and noise level 

estimation from audio have been implemented and demonstrated live.  

A pre-processing mechanism for the recognition and classification of out-of-dictionary words 
has also been designed. The mechanism employs linguistic annotations of the PRONTO 
ontology to customise extraction with regard to the user domain. 

Event Recognition 
Event model definitions for the ERO and CTM demonstration cases have been updated. 
Relatively complex definitions have been developed and different types of expressive 
representation, such as Event Calculus, have been employed. This is in contrast to the 
literature, where relatively simple definitions are presented. It is expected that the PRONTO 
event definitions will be valuable resources in future uses of the Event Calculus for event 
recognition. 

The expressiveness of the Event Calculus dialect applied in PRONTO has been compared 
with other Event Calculi that have been used for event recognition. This comparison 
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highlights the novel features of the employed Event Calculus dialect with respect to the 
literature.  

We have also been experimenting with various types of machine learning techniques for the 
automated construction of event structures. In this way the involvement of humans in the 
event recognition process will be minimised and the recognition accuracy will continuously 
improve. The studied machine learning techniques are robust to noise in the datasets. 

Demonstrator for Intelligent Resource Management 
A fully integrated demonstrator has 
been implemented in the early stages of 
PRONTO. Refined processes for 
software engineering (architecture, 
implementation and integration) as well 
as refined components have been 
introduced. These results are important 
for the first evaluation phase, which 
will start subsequently. The event 
terminology has been aligned to the 
glossary of the Event Processing 
Technical Society (EPTS1). 

The design of the PRONTO system has resulted from a detailed requirements specification 
and is a major activity within the project, aiming to ensure a fully integrated demonstrator. 
The backbone of the PRONTO system design is the system architecture which has been 
updated with regard to end-user requirements iteratively. The main interface between the 
components implemented by different partners is based on an event message bus.  

At the end of the first project year an 
early version of the digital map 
component (MAP), and a first sketch of 
the integration between the MAP and 
Intelligent Resource Management 
(IRM) components were available. In 
the following months the consortium 
has been working on a detailed 
specification of the application 
subsystem including the IRM 
component and the Operation Control 
Center (OCC) Simple Event 
Recognition component. 

At the beginning of 2011, the integration of the application subsystem with its so far separated 
components IRM, MAP and Text Chat will be advanced. The goal is a fully designed 
application for intelligent resource management which offers decision support coming from 
the PRONTO back-end system. 

                                                 
1 www.ep-ts.com 
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User Involvement, Promotion and Awareness 
Since summer 2010, the consortium has started being actively involved in the activities of the 
Event Processing Technical Society (EPTS). The PRONTO partners NCSR “Demokritos” 
and University of Paderborn have become active members of EPTS, starting to contribute to 
the EPTS glossary and use case online survey. 

A tight cooperation has also been set up with the EC funded project WeKnowIt2. This 
cooperation led to various common activities, such as the co-organization of a workshop and 
an exchange of relevant field data. 

The consortium has also been very successful in disseminating project results to the scientific 
community. As mentioned above, an international scientific workshop called EVENTS 2010 
has been co-organized, together with EC funded project WeKnowIt, at the 6th Hellenic 
Conference on Artificial Intelligence, in Athens, Greece. Resulting from this activity, a 
special issue on event recognition of the Applied Artificial Intelligence Journal will be 
published in 2011. Another successful workshop named Event Recognition for Behavior 
Measurement, Intelligent Resource Management, and beyond has been held at the 7th 
International Conference on Methods and Techniques in Behavioral Research (Measuring 
Behavior 2010) in Eindhoven, Netherlands. Additionally, PRONTO results were presented 
amongst others at ICT 2010, DEBS 2010, ACM Multimedia 2010 and PETRAE 2010 and 
were published in the related conference proceedings. 

Future Work and Exploitation Prospects 
A main dissemination activity in the near future will be the exhibition of the PRONTO 
demonstrator at CeBIT 2011 in Hannover, Germany, in March 2011. 

Regarding exploitation, a business model and exploitation plan will be developed by the 
beginning of 2011. Especially, the industry partners will focus on a commercial exploitation 
plan for PRONTO results. The PRONTO Partners Noldus Information Technology, 
Netherlands, and Mattersoft Ltd, Finland, have already started integrating early project results 
in their existing products, developing new technologies and introducing the innovations 
created within the PRONTO project to their customers. 

By autumn 2011, the PRONTO demonstrator will be evaluated in two field tests, taking place 
in Dortmund, Germany, and in Helsinki, Finland. End-users of the Fire Department Dortmund 
and of Helsinki City Transport will be actively involved in these field tests. 

A second international workshop will also be organized in 2011, attempting to address and 
involve stakeholders from new application domains like logistics, medicine and others. The 
preparation of this workshop is still ongoing, but the goal is to expand the focus to PRONTO-
related industry activities, in addition to the inherent scientific focus. 

                                                 
2 www.weknowit.eu 
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Further Information 

PRONTO Contacts 

Technical Project Coordinator Administrative Project Coordinator 
Dr. Jobst Löffler 
Fraunhofer IAIS 
Schloss Birlinghoven 
53754 Sankt Augustin, Germany  
 
jobst.loeffler@iais.fraunhofer.de 

Sidonie Holborn- Hanßen 
Fraunhofer-Gesellschaft e.V. 
Schloss Birlinghoven 
53757 Sankt Augustin 
 
sidonie.holborn-hanssen@izb.fraunhofer.de 

PRONTO Partners 
Fraunhofer Institute for 
Intelligent Analysis and Information Systems IAIS www.iais.fraunhofer.de 

National Centre for Scientific Research "Demokritos" www.iit.demokritos.gr 
University of Paderborn www-cik.uni-paderborn.de 
Noldus Information Technology BV www.noldus.com 
City of Dortmund Fire Department www.feuerwehr.dortmund.de 
Mattersoft Ltd www.mattersoft.fi 

PRONTO Facts and Figures 
Project Start:  March 1, 2009 
Project Duration:  3 years 
Total Budget:  4 Million Euro 
EC Funding:  2.9 Million Euro 
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