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Scientific context and objectives 

 The aim of the Action is to coordinate and support the interaction 

and harmonization of high quality research at a European level in 

the field of multilingual and multifaceted interactive information 

access with a view to contribute to the development of next-

generation (professional) search systems. 

 

 Influence the R&D of leading state-of-the-art projects related to 

professional search  

 

 Patent search is used as unifying testbed 



MUMIA Working Groups 

 WG1: Integrating and Managing Language Resources.  

 WG2: Processing Infrastructures for IR and MT. 

 WG3: User Centred Aspects of MUMIA. 

 WG4: Semantic Search and Faceted Search, Visualization. 

 WG5: Distributed and Social Search. 
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Basic Information Retrieval Processes 
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The Classic Model for IR, augmented for the web 

(Andrei Broder, 2003) 



From IR to Search Engines to … 

From Croft’s talk this morning 



Professional Search 

 Professional Search is search in the workplace or search 

for a professional reason or aim and can occur in many 

different domains (e.g. patent, medical, engineering, 

scientific literature search, media reports)  

 There are a number of important parameters and 

characteristics that differentiate professional search from 

web search 



Status of Professional Search  

 Search technologies are used for professional search for 
more than 40 years as an important method for information 
access  

 Despite the tremendous success of web search technologies, 
there is a significant skepticism from professional searchers 
and a very conservative attitude towards adopting search 
methods, tools and technologies beyond the ones which 
dominate their domain.  

 An example is patent search where professional search 
experts typically use the Boolean search syntax and quite 
complex intellectual classification schemes  
 



 lengthy search sessions (even days) which may be 

suspended and resumed,  

 the notion of relevance can be different,  

 many different sources will be searched separately, and  

 focus is on specific domain knowledge in contrast to public 

search engines which are not focused on expert 

knowledge. 

Professional Search vs. Web Search 



Professional Search vs. Web Search 

 Often high recall is important.  

 Reason about how the results have been produced 

 Reproducibility of a search process (e.g. patent searcher 

is required to prove the sufficiency of the search in court 

at a later stage).  

 Classification schemes and metadata are heavily used 

because it is widely recognized that once the work of 

assigning patent documents into classification schemes is 

done, the search can be more efficient and language 

independent.  



Short, Long, Factoid Queries and… 



Information Needs of Professionals 

 How Much Is My Patent Worth If I Sell It ? 

 Shall my company invest 10 million EUR in 
plastic packaging business ? 

 My company wants to develop a new coffee 
machine. Which are the technical areas 
related to the development of such 
apparatus? I want to know the prior art of 
the last 10 years. 



There are many variables the patent 

professional has typically to work with 

 For example in a typical patent search 

o Technical subject: A + B + C … 

o Databases  

o Keywords  

o Codes: e.g. IPC, ECLA, Manual Codes  

o Patent assignee and inventor names  

o Patent countries, date ranges  



There are many variables 

the information professional has to work with 

 An even more 

o OR  

o AND (are you sure?)  

o OR and AND (collections and intersections) 

o Proximity operators  

o NOT (be careful ! ) 

o Forward and backward citation searches 
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Some terminology clarification 

 Federated search 

Aggregated search 

 Integrated search 

 



Federated Search - Distributed IR 

Elements composing a Distributed Information Retrieval System 

. . . 

(1) Source  

Representation 
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(3) Results 

Merging 
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Motivation for federated search 

 Search Hidden/Deep web collections 

 Collections not (easily) crawlable  

 Access up-to-date information and data 

 In theory it can be more scalable than centralized 

approaches 

 It can also be more effective (cluster hypothesis) 

 

 



Aggregated search 

 Federated approach for the web 

Meta-search engine combines the results of different search 

engines into a single result list 

 Vertical search – also known as aggregated search – add 

the top-ranked results from relevant verticals (e.g. images, 

news, videos, maps, structured information) to typical web 

search results 



Aggregated Search 

An example of 
aggregated 
search using 
the term 
 
Estonia 
 
You can get: 
• Home page 
• Video 
• Wikipedia 
• Structural info 
• Images 
• news 

 
 



What is integrated search? 

Many definitions usually centered around the idea of a 

single point of search for multiple sources 

 Integrated search is a methodology utilizing standard search techniques, 

such as search engines, but integrating multiple sources in the process.  

 It may include searching many closely or loosely related databases. 

However, how closely or loosely related they are depends upon the 

keywords used. 

 An integrated searching capability is also utilized in desktop searching, 

where it has the ability to simultaneously search hard drives and 

removable storage on the user's computer.  



Definition of Integrated Search Systems 

In our definition of integrated (professional) search systems,  

 the term integrated is used beyond the way that it is used in 

Federated (or aggregated/integrated) search.  

 It is used to define search systems integrating multiple search 

tools  

 The tools can co-exist in user’s desktop (workbench) and can be 

used (in parallel or in a pipeline) from the professional 

searcher during a potentially lengthy search session.  



Integrated Search System Architecture 



An example: PerFedPat 



Interaction Schema 



An example: PerFedPat 



Motivation for Integrated Search Systems 

 There is no IR/NLP technology which can effectively 
respond to all information needs in all different contexts 

 To put it different, despite the tremendous improvement, the 
search problem is far from solved 

 Professional search is much more demanding, many 
different IR/NLP tools are needed 

 Meet and Complement the  

o Open Data,  

o Big Data,  

o Linked Open Data era 

 



Motivation for Integrated Search Systems 

 The IR and NLP research communities have achieved tremendous 

progress in developing new algorithms and tools in various areas of 

information processing and retrieval, 

o however there was little attention paid on how these results 

can come together to design next generation search systems.   

 

 This view is supported by the fact that using and managing 

information workflows between autonomous (and possibly 

distributed) IR or NLP tools/services is the main design method used 

by different groups working in managing languages resources or 

professional search systems.  



Develop an Ecosystem for IR/NLP tools to flourish 

 Provide a framework to develop an IR/NLP search tools 

ecosystem where different tools can be straightforward 

integrated 

 Attractive business model for research groups building 

different types of IR/NLP technologies and tools or for 

SMEs developing search solutions. 
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A Framework for Integrated Search Systems 

 In this ecosystem we need a method to: 

o better classify and characterize what Integrated 

Professional Search (IPS) systems are, but  

o better understand the design space of IPS systems 

o describe and compare professional search systems in a 

more systematic and independent way and,  

o provide an architecture for developing interoperable search 

systems based on a set of cooperating IR/NLP tools 

 



Taxonomy of an integrated search 

system 

34 



Possibilities/Expresiveness of the taxonomy  



Protocols 

Announcements Bids Contract

Stage 1 Stage 2 Stage 3

Communication and Coordination Protocols are required 
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Putting the Framework to work 

  To evaluate the applicability of the Electra framework 

we used it during a research networking meeting, where 

38 IR/NLP scientists and professionals organised groups 

participated, in an experiment based on the living lab 

concept.  

 The main purpose was to evaluate the expressiveness of 

the Electra framework within the context of four 

different groups: 



Four different entities were used 

 yellow: IR/NLP technologies 

 cyan: concepts 

 green: core services  

 orange: tools  











Which search tools and how should be integrated?  

 

It is a mistake if we think the search tools which should be 

integrated into patent search systems  depend only on 

existing IR or text processing technologies,  

Probably it has more to do with the goal of a patent search 

and the behavior of the searcher.  

Furthermore, it is also very important to deeply understand 

a search process and how a specific tool can attain a 

specific objective of this process and therefore increase its 

efficiency.  



Understanding Patent Search processes* 

* Taken from Mihai Lupu and Allan Hanbury, Review Patent Retrieval  



MULTILAYER COLLECTION SELECTION 

AND SEARCH OF TOPICALLY ORGANIZED 

PATENTS 
 



Topically Organised Patents 
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Topically Organised Patents 

48 



Source Selection Results (level 4) 

49 



Source Selection Results (level 5) 
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“Do differences we see in test collections tranlaste into  

more successful users?”, from Maarten’s talk 



How do we integrate the IPC suggestion tool? 



How do we integrate the IPC suggestion tool? 
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Open Problems 

 

Define protocols and standards to facilitate the 

development of the ecosystem 

 

Harmonise research within the broader context of search 

systems development 

 

Think beyond the PhD research objective: “I must do an 

experiment which will show 5% improvement”  

 



Thank you 


