
Project Results

The LINDO project developed an 
open system for reliable indexing and 
retrieval of specific objects in large 
distributed multimedia archives with 
remote selection and processing. 
Critical clips can be selected easily from 
thousands of hours of recordings. The 
system offers an integrated solution 
optimised for video over Internet, 
implementing a practical querying 
mechanism and standardised data 
formats.

There is continual growth in the volume of 
multimedia data from numerous activities, 
including personal videos and websites, 
medical files, TV news, video surveillance 
and company archives. Until now, access 
to specific clips has required transfer of 
massive amounts of bandwidth-hungry data 
files from local storage to central facilities 
for processing.

LINDO uses distributed storage and 
intelligence to limit unnecessary transfer 
of video and multimedia information, 
especially when the intention is to perform 
smart activity on the contents. This is 
crucial as telecom figures indicate transfers 
of video and multimedia data now account 
for over 50% of traffic and are forecast to 
grow to 75 or 80% in the near future. 

Two opTions
There are two options for performing 
actions such as contents analysis or subject 
recognition on locally produced or stored 
video. It can either be sent to a central 
facility for processing or an analytical tool 
can be dispatched to the local node where 

the information resides and only relevant 
data transferred back – a huge benefit in 
terms of the quantity of information that has 
to be transported. 

LINDO focused on the second option. The 
result is that a high-end central processing 
facility is no longer required. The approach 
involves activating processing capabilities 
at the local nodes or, if the right tools are 
not installed at all relevant local nodes, 
setting up such tools as required to answer 
a query.

The principal objectives were to: optimise 
data flow by co-location of acquisition, 
storage and search functions, limiting 
data transfer to pertinent information with 
remote deletion of out-of-date archives; 
and improve archive exploitation through 
centrally monitored indexation at the input, 
assisting in exploitation and quality control.

well-sTrucTured archiTecTure
A key element was development of the 
necessary architecture. This is designed in 
such a way that even in a single node it is 
possible to have processing tools that run 
under Linux and Windows simultaneously 
on the same content all coordinated by a 
single central facility.

LINDO developed very strict and well-
structured interface specifications for 
maximum flexibility, allowing the design 
of both generic and application-specific 
modules which in all cases are an integral 
part of this concept. Use of split modules 
ensures proper communications to 
accommodate different types of worlds. 
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Project Results

The innovation lays in mastering the 
communication between the modules – and 
agreement on a common data format. 

Work on the data formats focused on the 
video-surveillance use case involved the 
French AFNOR standards organisation, 
supported by the French ministry of 
Interior. With similar global needs at 
the ISO level, the LINDO co-ordinator 
became the convenor of ISO/TC 223/ 
WG5. Its interoperability standard for video 
surveillance will probably be submitted in 
early 2011. 

numerous applicaTions
Applications are ubiquitous including:
n The broadcast and multimedia industry 

which produces information in very 
high quality requiring huge bandwidths. 
However, most of the time it is only 
necessary to know whether something 
is available and where it is for transfer 
for example to DVD; 

n All archival organisations – including 

government agencies and large 
companies; and

n Video surveillance with large IP-based 
systems involving hundreds of cameras 
that generally store information locally. 

There has also been active support 
in knowledge management for space 
applications. This involves Topics Maps 
which provides a model and grammar for 
representing the structure of information 
resources and the relationships between 
topics. LINDO implements Topic Maps in the 
querying process and as a representation of 
semantic metadata. 

commercial implemenTaTion in 
progress
Commercial implementation has already 
started. The flexibility of the architecture 
has enabled each partner to implement 
the results at modular level, like using 
commercial algorithms with storage nodes 
to locate relevant information where 
necessary.

LINDO concept

LINDO
Large scale distributed INDexation of multimedia Objects
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TARGETED APPLICATIONS

Wherever there is a need to rapidly retrieve a critical clip of a few seconds out of 
thousand of hours of multimedia, based on criteria which might not even have been 
known at the ingest time, like:

 n Video surveillance 
 n Knowledge management
 n TV chains automation

RESULTS

 n Feasibility proven, demonstrated and documented
 n Open system accommodating diverse extractors (Linux or Windows)
 n Practical querying mechanisms implemented
 n Integrated solution optimized for video on IP (real-time & post-ingest)
 n Instrumental in developing the international standard for video-surveillance export 

format (LINDO coordinator designated convener of ISO/TC223/WG5) 

OBJECTIVES

 n Generic distributed architecture
 n For multiple essence 

multimedia
 n Carry indexation, storage and 

retrieving 
 n Standardised formats and 

interfaces

PROJECT SUMMARY

Index and retrieve reliably specific objects in very large distributed amounts of acquired 
multimedia information, without moving content.
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ITEA 2 Office
High Tech Campus 69 - 3
5656 AG Eindhoven
The Netherlands
Tel : +31 88 003 6136
Fax : +31 88 003 6130
Email : info@itea2.org
Web : www.itea2.org

n ITEA 2 – Information Technology for 
European Advancement – is Europe’s 
premier co-operative R&D programme 
driving pre-competitive research on 
embedded and distributed software-
intensive systems and services. 
As a EUREKA strategic Cluster, we 
support co-ordinated national funding 
submissions and provide the link 
between those who provide finance, 
technology and software engineering. 
Our aim is to mobilise a total of 20,000 
person-years over the full eight-year 
period of our programme from 2006 to 
2013.

n ITEA 2-labelled projects are 
industry-driven initiatives building 
vital middleware and preparing 
standards to lay the foundations 
for the next generation of products, 
systems, appliances and services. 
Our programme results in real product 
innovation that boosts European 
competitiveness in a wide range of 
industries. Specifically, we play a key 
role in crucial application domains 
where software dominates, such as 
aerospace, automotive, consumer 
electronics, healthcare/medical systems 
and telecommunications.

n ITEA 2 projects involve 
complementary R&D from at least two 
companies in two countries. We issue 
annual Calls for Projects, evaluate 
projects and help bring research 
partners together. Our projects are 
open to partners from large industrial 
companies and small and medium-sized 
enterprises (SMEs) as well as public 
research institutes and universities.
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major project outcomes
disseminaTion
n Several tens of  communications and articles around knowledge management

exploiTaTion
n Exploitation has started as internal functionalities in smart storage nodes, 

like Thales’ on-board systems for public transportation or voice-to-text 
indexing of news by SGT

n Full systems under consideration by transportation operators to retrieve 
events in on-board CCTV systems

sTandardisaTion
n LINDO has been instrumental in the development of ISO/TC223/WG5 

(videosurveillance)
n LINDO contributed to Topic Maps (ISO/IEC 13250)


