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Abstract

In this article, we present ongoing work on an advanced patent processing service PATExpert. The central assumption underlying
PATExpert is that in order to meet the needs of the users of patent processing services, recourse must be made to the content of
patent material. We introduce a content representation schema for patent documentation and sketch the design of techniques that
facilitate the integration of this schema into the patent processing cycle. Two types of techniques are discussed. Techniques of the
first type facilitate the access to the content of patent documentation provided in a textual format – be it by the human reader or
by the machine – in that they rephrase and summarize the documentation and map it onto a formal semantic representation. Tech-
niques of the second type operate on the content representation. At this stage, PATExpert is explored in two technology areas – opti-
cal recording devices and machine tools. The work is being carried out in the framework of an R&D-project partially funded by the
European Commission.
� 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Currently, patent material is maintained in a textual for-
mat (be it in electronic or paper form). In order to retrieve,
classify, interpret or assess it, the user must hypothesize

how surface textual clues reflect the content. This is costly
and the positive outcome is less than guaranteed. An alter-
native would be to specify the content representation of
patent material explicitly in terms of a formal and unam-
biguous semantic representation. The advantages of this
alternative are obvious. On the one hand, such a represen-
tation would make the examination and invalidation (by
both machine and humans) much more straightforward
and, on the other hand, it would facilitate retrieval, classi-
fication and interpretation of patent material. As a conse-
quence, the patent processing techniques would be
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semantics-driven, which would imply a change of the par-
adigm in patent processing from textual (viewing patents
as text blocks enriched by ‘‘canned’’ picture material, or
sequences of morpho-syntactic tokens) to semantic (view-
ing patents as multimedia knowledge objects). The recent
advances in semantic web technologies [1] and the determi-
nation of the steering institutions to formalize the input
and processing formats of patent documentation1 speak
for the implementation of the paradigm change. We are
convinced that in the long run, this change will culminate
in the compilation of patent knowledge bases (instead of
or along with patent data bases).

Two strategies can be pursued to obtain a patent
knowledge base: (1) extraction of the content from patent
material rendered in text format and its subsequent map-
ping onto the content representation; (2) explicit repre-
sentation of patent material in terms of a content
representation (such that patent applications are already
submitted as formal semantic descriptions).2 The second
strategy is more straightforward and more reliable. How-
ever, given the vast amount of patent material available
in text format and taking into account that the text for-
mat continues to be the unique format of patent docu-
mentation, the first strategy is for the time being more
practical. Unfortunately, a closer look at the state of
the art techniques reveals that they do not fully account
for the implementation of this strategy. Even recent ini-
tiatives that stress the importance of semantics and seek
to develop techniques that extract the content of patent
documentation for further use fall short of obtaining a
true semantic representation since they rely exclusively
upon surface-oriented criteria such as term frequency,
term co-occurrence, and morpho-syntactic categories of
the terms (i.e., noun, verb, adjective, etc.). In other
words, the use of semantic web oriented notations for
the resulting representation does not automatically imply
that this representation is indeed a semantic (= content)
representation. In order to obtain the representation of
the content of a given document, ‘‘deep’’ analysis is
required, and, in order to be able to make proper use
of the content representation, knowledge-oriented tech-
niques that operate on content rather than on the text
surface are required.

PATExpert3 addresses the problem of meaning repre-
sentation and processing of patent documentation. The
goal of PATExpert is twofold: (i) to push forward the
adoption of the semantic paradigm for patent processing;
(ii) to provide the user techniques for better access to the
content of textual patent documentation. To achieve this
goal, PATExpert focuses on the following four topics:

• content representation that is suitable for the description
of inventions in several technology areas,

• semantics-based techniques that operate on the content
representation of patent documentation,

• techniques that facilitate the mapping of the existing tex-
tual patent documentation to its content representation,

• techniques that facilitate a better access to the content of
textual patent documentation.

In this article, we present PATExpert’s general approach
to these four topics.4 The feasibility of this approach will be
demonstrated within the life time of the still ongoing pro-
ject for two technology areas: optical recording devices
and machine tools.

The remainder of the article is structured as follows.
We assume that the representation required for encoding
the content of patent documentation must depend on the
techniques that make use of it, and the techniques, in
their turn, must reflect the needs of the users. Therefore,
we start with the analysis of the needs of the users and
an assessment of the consequences of these needs for
the definition of the semantic representation (Section 2).
Section 3 provides a sketch of the content representation
framework in PATExpert. In Section 4, first the architec-
ture of the PATExpert-service is presented and then the
individual modules that realize the whole range of tech-
niques offered by the service are discussed. Section 5,
finally, contains a short summary and an outline of the
future work plan within PATExpert.

2. Patent content representation from the user’s point of view

The available commercial and experimental patent pro-
cessing services can be assumed to reflect the central needs
of the users5 – although, obviously, only to the extent to
which the state of the art allows for the implementation
of a technique that meets a specific need of the user. Thus
an attempt to meet some of the user needs requires a work-
around. In this case, a deeper analysis of the service is
required to identify the real need of the user behind the
implemented technique.

In this section, we first examine the central services
offered so far and draw then conclusions for the definition
of an adequate content representation framework.

1 ST36, which defines the XML-based format of patent(s) (applications),
provides evidence for this determination.

2 Obviously, an editor supporting the authoring of such semantic
descriptions would be needed.

3 PATExpert [2] is partially funded by the European Commission in its
Sixth Framework Programme (FP6 028116).

4 Note, however, that the development and implementation of the
individual techniques within the showcase that will demonstrate the
viability of PATExpert’s approach has not yet been terminated.

5 When we speak of users, we primarily mean professional examiners of
patent applications, inventors and patent offices of research and industrial
institutions and patent lawyer’s agencies. These user profiles are repre-
sented either by members of the PATExpert-Consortium or by clients of
members of the PATExpert-Consortium, which have been interviewed to
obtain information on their needs. All user requirements are summarized
in an internal working document of the project.
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