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Abstract

Intellectual property and the patent system in particular have been

extremely present in research and discussion, even in the public media,

in the last few years. Without going into any controversial issues

regarding the patent system, we approach a very real and growing

problem: searching for innovation. The target collection for this task

does not consist of patent documents only, but it is in these documents

that the main difference is found compared to web or news information

retrieval. In addition, the issue of patent search implies a particular

user model and search process model. This review is concerned with

how research and technology in the field of Information Retrieval assists

or even changes the processes of patent search. It is a survey of work

done on patent data in relation to Information Retrieval in the last

20–25 years. It explains the sources of difficulty and the existing docu-

ment processing and retrieval methods of the domain, and provides a

motivation for further research in the area.
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1

Introduction

Innovation is at the core of technological and societal developments.

New ideas on how to make things better, faster, cheaper, and more

reliable, or simply on how to make totally new things, are the result of

many different economical, managerial, and cultural factors. In addi-

tion to all these factors, it stands to reason that technology moves

forward on the basis of prior technology, and that therefore society

as a whole benefits from public availability of detailed descriptions of

technical innovation. For this reason, the patent system has been cre-

ated to encourage inventors to share their know-how, in exchange for

a temporary monopoly. Without approaching any controversial topic,

this review looks, from the perspective of Information Retrieval (IR)

researchers, at methods for benefiting from this amount of information.

The search for innovation, as expressed in patent documents, and

for the purposes of obtaining new patents, has two facets: the search

for content and the search for legal information. Most of us, as scien-

tists, are very familiar with the search for content. While performed for

different purposes, at its core lies the need to understand a technical

process or entity. We achieve this by finding references to similar pro-

cesses or entities, by analyzing its components and the more general

1
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2 Introduction

categories of processes or entities of which it is part. Second, there is

the search for legal information related to the protection granted to the

inventor for a specific invention. The two facets often intermingle in the

different search use cases described in Section 1.4, but this review will

focus on the former.

We begin the introduction with a brief description of the past and

present of the patent system, in order to provide a context for every-

thing that will be discussed further on. This will also give the reader

the understanding of the specific terminology used in the following

sections. We continue with an overview of the content of patent docu-

ments in Section 1.2, illustrated by analyzing an example of a patent

in Section 1.3. Section 1.4 gives a description of the most important

patent search types. Finally, Section 1.5 gives a brief overview of patent

research in the IR community, and the sources of patent documents.

1.1 History and Present

The term “patent” stems from the Latin verb patere and means “laying

open.” As a noun, it is the short form of letters patent, an official

document used in the middle ages by an authority to assign specific

rights to a person or group. The first patent law in the sense that

we would imagine it today, i.e., pertaining to inventions, was issued

in Venice in 1474 [138], followed by the British Statute of Monopolies

of 1623, the United States in 1790, and France in 1791 [11]. The full

history of the patent law is certainly not the focus here, but rather the

point that, when approaching this particular field, one has to take into

account centuries of practice. The side-effect of this public disclosure of

inventions is a library of cultural heritage documenting the development

of human technologies from the middle-ages to the present day. All this,

and more, is prior-art to any new patent application.

The different laws in different countries result in several possible

definitions of a patent. According to the World Intellectual Property

Organization (WIPO) [3],

“a patent is the right granted to an inventor by a

State, or by a regional office acting for several States,
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1.1 History and Present 3

which allows the inventor to exclude anyone else from

commercially exploiting his or her invention for a lim-

ited period, generally 20 years.”

The conditions under which such a right may be granted may also

show slight differences between authorities, but generally four condi-

tions have to be met [11]:

novelty: The invention must not have been described or used before

the application

inventive step: The invention must also not be a new but obvious

combination of existing processes or entities

industrial applicability: It must be possible to build or use it in

practice (e.g., no patent for a perpetuum mobile)

non-excluded material: It must not refer to areas explicitly

excluded by law from patenting (e.g., natural products)

The modern practice of patent law starts with the Paris Convention

of 1883 [207]. At the time of writing, there were 174 nations listed as

contracting parties, the latest one being Thailand in 2008. The Paris

Convention is the first in a series of international agreements that aim

to make the patent system a truly global one. For even though most

laws take prior art to be any public data anywhere in the world, the

practice is essentially a national one, with only one true multinational

authority, the European Patent Office (EPO).1

The Paris Convention lays down one of the fundamental properties

of the current patent system, the priority. In essence, the Convention

allows the inventor to claim priority on an invention at any patent

office of a signatory country, based on a prior application he/she made

in any other signatory country, generally within 12 months. This sys-

tem results in the creation of links between documents issued by differ-

ent patent offices, in different languages, essentially covering the same

invention. It is a fundamental property that, as we will see in the fol-

lowing sections, has found its utility not only in the search methods,

1Even in the case of the EPO, the actual patents are issued by national offices, but the
procedure is greatly simplified.
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4 Introduction

but also in machine translation, network analysis and evaluation of IR

systems.

Priorities create the possibility of building patent families — the set

of patents describing the same invention. Depending on how flexible one

is in linking the documents based on their priority references, the fam-

ilies can describe a very specific invention, or a general technical field.

Families are however not a legal concept, and just to illustrate this flex-

ibility, let us note that the WIPO, in its Handbook of Industrial Prop-

erty Information and Documentation [206], identifies five types (simple,

complex, extended, national, and artificial), while the EPO, on its infor-

mation Web site,2 gives three definitions and provides links to how some

commercial providers define their understanding of patent families.

This difference in definition notwithstanding, there are at least

250,000 common applications per year among The Five IP Offices

(IP5)3 (i.e., the same application filed at more than one IP5 office) [141].

This amounts to a considerable body of comparable multilingual data.

And, given the way the patent system currently works (i.e., applications

for the same invention made and examined at different patent offices),

a set of independent searchers are creating relevance judgments in an

ad-hoc pooling-like way.4

The size of patent corpora is relatively small when compared to the

current web corpora (ClueWeb’09 is 25 terabytes compressed [1], while

none of the patent corpora available reach the 1 terabyte mark). How-

ever, the research issues are still abundant. This review covers the vast

majority of the research already done, as well as points out potential

avenues for the future. When talking to a patent expert, it emerges

that the work still needing to be done for patent retrieval is a mixture

of technology features and legal or administrative issues. While this

review certainly focuses on the former, the two are surprisingly diffi-

cult to extricate from each other. Often enough, procedures are put in

2http://www.epo.org/searching/essentials/patent-families/definitions.html
3Five patent offices that have agreed to a tighter collaboration in patent prosecution: Euro-

pean Patent Office (EPO), United States Patent and Trademark Office (USPTO), Japan

Patent Office (JPO), Korean Intellectual Property Office (KIPO), and State Intellectual

Property Office of the People’s Republic of China (SIPO).
4There are international efforts underway to eliminate this apparent work duplication in

order to speed-up patent prosecution.
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1.2 Domains within a Domain 5

place to do a good job of searching with the technology of the 1980s

or even earlier. A classical example of this would be the creation of

extremely long and complex Boolean queries [24]. These procedures

then become part of what the community generally defines as “patent

search” and research is done to adapt to this particular scenario. This

is a factor to keep in mind when looking beyond the restricted confines

of the described use cases.

Adams, in his presentation to the WIPO in 2009 [8] and later in

his keynote at the Patent Information Retrieval Workshop in 2011,5

identified three areas of development for improving search:

(1) Search strategy development — the human factor

(2) Database creation and maintenance

(3) Search engines and information navigation tools

The three areas all interact with and are dependent on each other, but

the Human Factor and the Database creation and maintenance are not

the subject of this survey. However, it is important for the IR commu-

nity to understand that although the core algorithm, its supplementary

features and its interfaces are very important, they are just a third of

the complete process. Furthermore, studies on information navigation

and visualization in the IR community are sparse. We will briefly cover

them in Section 4.5.

The need for better search engines is however particularly acute

now, as the number of patent applications grows and, together with

it, the backlog of patent offices. For instance, as of January 2011, the

United States Patent and Trademark Office (USPTO) had a backlog

of 1.2 million patent applications [34].

1.2 Domains within a Domain

A common understanding of a domain-specific search engine is that it

“limits its index to pages corresponding to a particular subject area, pub-

lisher or purpose” [183]. This definition covers all aspects of what one

may define as domain-specific search, provided we are slightly liberal

5http://ifs.tuwien.ac.at/pair2011
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6 Introduction

in its interpretation. The “subject area” component refers to domains

such as scientific publications, healthcare, biomedicine, chemistry, etc.

The “publisher” could be perceived as a publication-specific medium.

Text (hyperlinked or not), images, and combinations thereof such as

news feeds, blogs or twitter search are examples that come to mind in

this sense. Finally, “purpose” is better understood as users or use case

domains and implies a connection to the user performing the search

and his or her motivations and objectives. Let us therefore rephrase

this definition:

Definition 1.1. Domain-specific search [engine | process] is a

search [engine | process] that fixes one or more of the following three

dimensions:

(1) subject area (e.g., chemical, biomedical, healthcare)

(2) publication form or medium (e.g., blogs, micro-blogs,

books)

(3) users or use case domain (e.g., patent search, cultural

heritage, expert search)

It should be noted that in reality the three axes are not quite orthog-

onal. Some use case domains require specific subject areas or publica-

tion forms. The lack of perfect orthogonality has however never been an

obstacle in IR and we should take this definition in this spirit as well.

Figure 1.1 shows a graphical representation of the three axes. As an

illustration of a domain, a volume of the space can be used to represent

a domain in a qualitative way. The domain of healthcare is shown as

an example of a domain that covers a more limited subject area, but

targets a large number of users and user scenarios (both medical profes-

sionals and non-professionals regularly search for health and medical

information in a large number of scenarios). In contrast, the patent

domain covers chemistry, mechanical engineering, electrical engineer-

ing, and practically all other domains of industry applicable human

knowledge, but focuses on a relatively small number of users and use

cases. We develop the discussion on these use cases in the patent domain

in Section 1.4.
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1.3 A Patent Example 7

Fig. 1.1 The patent domain cuts across many scientific and technical domains.

1.3 A Patent Example

Before moving on with this survey, it is worth taking a closer look at the

patent documents that we will often mention in later sections. As with

any example, it does not cover all types of patents and aspects of the

patenting process, but it provides the basic understanding necessary

for subsequent sections. The reader familiar with the domain may skip

this section.

Figure 1.2 shows two pages of the US patent application 10/256716,

related to a very well-known consumer product. It is clear from

Figure 1.2(b) that this patent application refers to the navigation mode

of an iPod. The title (Method and apparatus for accelerated scrolling)

and generally the first page is much less clear. In fact, this particu-

lar application was filed on September 26, 2002, after the first iPod

was released, yet there is no mention of the device by its name in

the text of the application. Instead, this patent application provides a

detailed technical description of how the scrolling mechanism for the

iPod works. For obvious reasons, we do not reproduce here the full text

of the description, but it is available online.6 The application requests

6http://1.usa.gov/Oq0Wr7

Full text available at: http://dx.doi.org/10.1561/1500000027

http://1.usa.gov/Oq0Wr7


8 Introduction

Fig. 1.2 Two pages of patent application 10/256716.

protection for a set of ideas, which it describes in 59 claims. Here are

the first five:

(1) A method for scrolling through portions of a data set, said method
comprising: receiving a number of units associated with a rotational user
input; determining an acceleration factor pertaining to the rotational
user input; modifying the number of units by the acceleration factor;
determining a next portion of the data set based on the modified number
of units; and presenting the next portion of the data set.

(2) A method as recited in claim 1, wherein the data set pertains to a list
of items, and the portions of the data set include one or more of the
items.

(3) A method as recited in claim 1, wherein the data set pertains to a media
file, and the portions of the data set pertain to one or more sections of
the media file.

(4) A method as recited in claim 3, wherein the media file is an audio file.
(5) A method as recited in claim 1, wherein the rotational user input is

provided via a rotational input device.

As we can see, the claims are written in a particular style, sometimes

referred to as patentese [19], resembling the language of many legal

Full text available at: http://dx.doi.org/10.1561/1500000027



1.3 A Patent Example 9

contracts. In practice this is almost always the case. What one can also

see from this example is that there are a number of internal references

between claims. In practice, a claim which does not reference any other

claim is called an independent claim and all others are called depen-

dent claims. In the example above, Claim 1 is independent, while the

following four are all dependent, forming a tree of references.

Following examination, this patent application was granted a patent

in the United States, namely US7,312,785, issued over 5 years after

the initial application. In this process, the examining office (i.e., the

USPTO, in this case) published over a hundred documents, cover-

ing mostly the communication between the office and the applicants,

as well as some procedural notes from the office. Among them, the

most interesting for IR researchers are probably the Examiner’s search

strategy and results, the list of references cited by the examiner, and

the series of decisions made by the office. In the end, the granted patent

(US7,312,785) contains 40 claims only. Figure 1.3 shows two examples

of documents published by the USPTO in relation to this application.

Fig. 1.3 Some documents published by the USPTO in relation to patent application
10/256716.

Full text available at: http://dx.doi.org/10.1561/1500000027



10 Introduction

The US patent offers the owner a monopoly over the manufacture

and licensing of the invention only in territories under the US jurisdic-

tion. This is why, 20 days after filing the application with the USPTO,

another application was filed with the WIPO: WO03/036457 on Octo-

ber 16, 2002. Even though the WIPO is not a patent office (i.e., it does

not grant patents), it is the entry point to the so called PCT Route,

which is a system designed to facilitate the acquisition of protection in

different jurisdictions. The name of the route comes from the Patent

Cooperation Treaty (PCT), which establishes the procedures under

which an application filed with the WIPO reaches the national patent

offices which can grant patents. Without going into the full details of

the system,7 here is the brief description of the route:

(1) an application is filed with the WIPO

(2) an International Search Report (ISR) is created by a Search

Authority (an accredited search organization, generally a

national patent office), and published. This phase is referred

to as Section 1

(3) an optional further search is performed by a Search Authority

(Section 2)

(4) the applicant decides, based on the search reports, whether

to proceed to the national phase. This means that the patent

application is passed to the set of offices where the applicant

desires protection (they are called designated states)

(5) upon receiving the application, the national patent offices

start their own examination procedures, optionally taking

into account the ISR created in the previous steps.

Whether the application goes through the PCT route or not, in

situations where protection is sought in different jurisdictions for the

same invention, a so-called family of patents results. Figure 1.4 shows

the European and Japanese patents corresponding to the US patent

discussed before.

7Full details about the PCT and PCT applications are available at http://www.wipo.int/

pct/en/. The details of the PCT route are much more complicated than the five bullet
points presented here.
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1.3 A Patent Example 11

Fig. 1.4 Family members of US patent 7,312,785.

All of the application and granted patent documents will generally

have the same structure, consisting of:

• Bibliographical data: title, metadata related to the spe-

cific publication at hand, the inventors, assignees, agents or

applicants, as well as relations to other documents
• Abstract: a very brief summary of the invention
• Description: a detailed description of the invention, includ-

ing prior work, examples, related technologies
• Claims: the legal description of the invention. Adams [11]

defines the claims as a “Sequence of paragraphs at the

end of a patent application defining the scope of monopoly

sought. After substantive examination, the same section of

the granted patent defines the legal rights of the proprietor.”

We will often make references to these sections in the coming sections.
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1.4 Patent Search Processes

While, in principle, the search process is always about finding relevant

documents to satisfy a particular information need, patent search has

specialized into different processes, differentiated as a function of the

input (an idea, a disclosure of innovation, a patent application, a claim,

a granted patent) and the needed output (a large set of scientific publi-

cations covering a domain, a set of patents, a single patent). In relation

to patent search one will therefore often hear names such as State of

the art, Pre-filing patentability, Novelty, Freedom to operate, Validity, or

Due diligence search. Their precise names and definitions vary between

different practitioners.8 Alberts et al. [16] describe in detail five of these

search types, but also demonstrate the variability in the definition, by

providing a table with seven search types. Adams [11] adds another

type of search (Alerting) and slightly regroups the rest.

Generally, these types of search are also related to eDiscovery

because of their legal nature, which puts a large emphasis on finding

all relevant documents. The greatest difference between the practice

of patent searchers and legal staff is perhaps the amount of metadata

available to patent searchers. As we have seen in the previous example,

each published patent document is the result of a specific process and

comes associated with a rich set of metadata.

The different types of patent search are summarized in Table 1.1,

which shows the type of search and alternative names for it, as well as

the search specification (what the search begins from) and the corpora

in which the search is conducted. A short description of each search type

is given in italic text. Figure 1.5 shows the life-cycle of an innovation,

with the searches that are directly related to it. The figure describes

the path from having an idea to do something new, i.e., an innova-

tion, to obtaining (and defending) a patent. It follows four of the six

types of search described in Table 1.1, in the order in which they occur,

and shows the most important documents that are a result of this pro-

cess. The rectangles denoting the searches also indicate who typically

8By practitioners, we understand here all those who deal with patents in their professional

life. This generally includes corporate librarians, information specialists, private patent
searchers, patent examiners at any patent office, and patent lawyers.
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1.4 Patent Search Processes 13

Table 1.1. Types of patent search.

Other

Search type names Search specification Corpora

State of the art Technology survey An idea All public

documents

To obtain a general understanding of the field surrounding the innovation at hand

Pre-filing patentability A fairly well

defined

innovation
disclosure

All public

documents

Similar to above, but with a more precise request for information and potentially more

focus on patent documents

Patentability Novelty, Prior Art A patent
application

All public
documents until

the date of the

application

Identify whether a specific patent application satisfies the conditions for granting

Freedom to operate Infringement,
Right-to-Use,

Clearance

A product and
related methods

or technologies

The set of patents
in force in a

particular

jurisdiction

Identify any patent in force in a particular jurisdiction which may prevent a product

from being commercialized in that jurisdiction

Validity Invalidity,

Enforcement
Readiness,

Opposition

A granted patent All public

documents prior
to the priority

date of the

patent in
question

Identify whether a granted patent satisfied the granting criteria at the earliest priority

date (i.e., the moment when a first application was registered for the invention described
therein)

Patent portfolio search Due diligence,

Patent landscape

A company, a

technology area

All public

documents

Obtain a general understanding of the patents, both in force and expired, in a specific
technology area and/or jurisdiction

performs them. Note that a search represented by a rectangle could

take place over a number of hours or even weeks. The diamonds repre-

sent decision points, at which the question “Relevant item(s) found?” is

asked, relating to the search just performed. If the response is positive,

then a previous step in the process must be repeated.

Figure 1.5 does not show the Freedom to operate and Patent port-

folio because, as can be seen from Table 1.1, these use cases do not

Full text available at: http://dx.doi.org/10.1561/1500000027
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Fig. 1.5 High-level view of the life-cycle of a patented idea.

have a document at the basis of their request for information. These

two types of search can in fact be performed at any time in the course

of the development of an idea into a patented product, as well as any

time thereafter.

Finally we should note that in Table 1.1, we refer to all public doc-

uments as a particular corpus, but what should be clear to the reader

is that theoretically any publicly disclosed knowledge, not necessarily

in written form, can be used to invalidate a patent.

The IR scientist reader may by now realize that for the core IR

engine design, these different types of patent search do not appear to

make a difference. The principal differences, as we have listed them,

have to do with the target data collection or the form in which the

request for information is expressed. The differences lie in the attitude

with which the search process is conducted and the tools that assist

the user in achieving the different objectives of these different patent

searches.

Understanding these processes is important for the success of

the resulting search system and surveys among professional patent

searchers have been conducted in this sense. Hansen [77] have inter-

viewed patent examiners at the Swedish patent office. Tseng and

Wu [191] have interviewed 43 patent searchers, 18 of which agreed

to a follow-up experimental observation of their search behavior. Most

recently, Azzopardi et al. [20] followed up with an online survey which

received 81 responses. Characteristically, the set of patent search types

Full text available at: http://dx.doi.org/10.1561/1500000027
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identified was also different from the sets of Alberts et al. [16] and

Adams [11] mentioned before.

Based on these and similar surveys in the context of the PROMISE

project9 [94] (Participative Research labOratory for Multimedia and

Multilingual Information Systems Evaluation), the scenario outlined in

Listing 1.1 has been crystallized to model the prior art search performed

by a patent examiner. This is perhaps the most common type of search,

if we do not take into account the technology survey done in the context

of research environments. Nevertheless, the patent examiner at a patent

office is not the only actor in the field. As Figure 1.5 and Table 1.1

indicate, scientists, librarians, and lawyers are also potentially involved.

Such user studies reveal aspects that the previous taxonomy did not

identify. The different types of search identified by patent experts them-

selves have to do, as we have seen, with the final objectives of the search

task. From an IR researcher’s point of view, however, the different tasks

Listing 1.1. Prior Art Search use case.

9http://www.promise-noe.eu
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are distinguished by the formulations of the queries (Boolean, keywords

only, full text, metadata, images), by the number of sessions required

in the process, and by the level of collaboration in achieving the desired

goal. The core difficulty for the IR scientist has to do with the patent

documents themselves, even if many search types require the corpus to

be the entire, publicly available, human knowledge.

1.5 Patents in the IR Community

This section reviews the beginnings of IR research in the patent domain,

and lists a number of sources of information on IR in the patent domain,

as well as sources of patent collections for use in IR research. The first

recognition of the IR community of the need for special attention to

be dedicated to the issues of patent retrieval was in the organization

of the first Workshop on Patent Retrieval by Kando and Leong [97].

However the subject had been approached before by Sheremetyeva

and Nirenburg [171] and by Larkey [110]. Other studies, for specific

domains (particularly chemistry [32, 99]) and for business analysis (for

example, [42]) had appeared even before, but outside of the core IR field.

1.5.1 Sources of Knowledge

Work in this domain has been encouraged through evaluation cam-

paigns, first through the NII10 Test Collection for IR Systems

(NTCIR) [57, 60, 93, 145, 146], and later through the Text Retrieval

Conference (TREC) (for the chemical domain [129]) and continuing at

the moment of writing this review, through the Cross-Language Eval-

uation Forum (CLEF) [156, 157, 158, 161].

This survey relies heavily on the proceedings of the SIGIR Workshop

on Patent IR in 2000 [97]; the ACL workshop on Patent Corpus Pro-

cessing [4]; the special issue of the Information Processing & Manage-

ment journal [59]; the PaIR series of workshops [5], generally co-located

with the International Conference on Information and Knowledge

Management (CIKM); the Advances in Patent Information Retrieval

(AsPIRe) Workshop [76] co-located with the European Conference on

10National Institute of Informatics (Japan).
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Information Retrieval (ECIR) in 2010; as well as the reports from the

evaluation campaigns mentioned above. A number of other articles have

appeared in various journals, specific to the technology described, and

at least another survey has appeared in the World Patent Information

(WPI) journal [35]. The WPI journal is an important source of domain

related information and while its audience is mostly made up of patent

information professionals, the IR researcher interested in the domain

would find its articles interesting. Most recently, in 2011, an edited book

has collected a series of articles focusing on the patent domain [127].

A number of other symposia do not have proceedings, but pub-

lish the slides online. The Information Retrieval Facility11 (IRF) has

organized a symposium between 2007 and 2010, bringing together IR

researchers and IP professionals.12 The various patent offices also orga-

nize information events and training sessions.13

1.5.2 Sources of Data

Working in the patent domain implies having access to collections of

patent data. Aside from those made available in the various evaluation

campaigns already mentioned previously, patent data can be obtained

directly from the patent offices, or from research collections.

While all patent offices make available patent data (it is one of their

core responsibilities), it is not always easy to obtain it. The USPTO

has its full text database available online14 for manual search, and for

bulk download via Google.15 The European Patent Office16 is one of

the most active in this area, offering both researchers and commercial

organizations free access to their data as well as data they have collected

from other offices, via their Open Patent Services (OPS).17 A fair-use

policy applies in this case.

11http://www.ir-facility.org
12http://www.irfs.at
13http://www.wipo.int/meetings/en/index.jsp, http://www.epo.org/learning-events.html,

http://www.uspto.gov/products/events/index.jsp
14http://patft.uspto.gov/
15http://www.google.com/googlebooks/uspto.html
16http://www.epo.org
17http://ops.epo.org
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The Matrixware Research Collection (MAREC), first made avail-

able by the IRF, consists of approximately 19 million patent documents

in XML format, covering four patent offices (USPTO, EPO, JPO, and

WIPO). MAREC is now available for download under a Creative Com-

mons license.18 Further sources are the datasets, queries, and relevance

judgments made available in the NTCIR patent track, and CLEF-IP

and TREC-CHEM evaluation campaign tracks.

1.6 Structure of the Survey

The rest of this survey looks in detail at the various aspects of IR in the

patent domain. After this introductory section, we continue in Section 2

with a detailed description of evaluation best practices in the field. We

do this because, on one hand, evaluation is based on the understanding

of search processes just described, and, on the other hand, because

in this way we lay the ground for the discussions of results in future

sections. The main focus of the survey is in Section 3, on text indexing

and retrieval. We cover there both bag-of-words approaches, as well

as those supported by Natural Language Processing (NLP) methods.

Section 4 follows up on the text retrieval discussion with details on

metadata associated with patent documents and how such metadata

assists the search process. We cover both existing metadata, as well as

experiments on creating new metadata.

Section 5 moves away from textual information and introduces the

specific issues related to image and chemical structure retrieval in the

patent domain. We discuss the importance of the information contained

in the non-textual parts of the patent, as well as algorithms that have

been developed to make use of this information in search.

Finally, we summarize the domain in the Conclusions section, and

provide a set of research and development trends observed in recent

years in relation to patent IR.

18http://www.ifs.tuwien.ac.at/imp/marec.shtml
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[53] C. J. Fall, A. Törcsvári, K. Benzineb, and G. Karetka, “Automated cate-
gorization in the international patent classification,” SIGIR Forum, vol. 37,
pp. 10–25, 2003.

[54] I. V. Filippov and M. C. Nicklaus, “Optical structure recognition software
to recover chemical information: Osra, an open source solution,” Journal of
Chemical Information and Modeling, vol. 49, pp. 740–743, 2009.

[55] A. Fujii, “Enhancing patent retrieval by citation analysis,” in Proceedings
International ACM SIGIR Conference on Research and Development in Infor-
mation Retrieval, pp. 793–794, 2007.

[56] A. Fujii and T. Ishikawa, “Patent retrieval experiments at ULIS,” in Proceed-
ings of NII Test Collection for IR Systems-3, 2002.

[57] A. Fujii, M. Iwayama, and N. Kando, “Overview of patent retrieval task at
NTCIR-4,” in Proceedings of NII Test Collection for IR Systems-4, 2004.

Full text available at: http://dx.doi.org/10.1561/1500000027



References 89

[58] A. Fujii, M. Iwayama, and N. Kando, “Test collections for patent-to-patent
retrieval and patent map generation in NTCIR-4 workshop,” in Proceedings
of International Conference on Language Resources and Evaluation (LREC),
2004.

[59] A. Fujii, M. Iwayama, and N. Kando, “Introduction to the special issue
on patent processing,” Information Processing and Management, vol. 43,
pp. 1149–1153, 2007.

[60] A. Fujii, M. Iwayama, and N. Kando, “Overview of the patent retrieval task at
the NTCIR-6 workshop,” in Proceedings of NII Test Collection for IR Systems-
6, 2007.

[61] S. Fujita, “Revisiting document length hypotheses: A comparative study of
Japanese newspaper and patent retrieval,” ACM Transactions on Asian Lan-
guage Information Processing, vol. 4, pp. 207–235, June 2005.

[62] G. W. Furnas, S. T. Dumais, T. K. Landauer, R. A. Harshman, L. A. Streeter,
and K. E. Lochbaum, “Information retrieval using singular value decomposi-
tion model of latent semantic structure,” in Proceedings of SIGIR, 1988.

[63] D. Ganguly, J. Leveling, and G. Jones, “United we fall, divided we stand: A
study of query segmentation and PRF for patent prior art search,” in Pro-
ceedings of PaIR, 2011.

[64] A. Gibbs, “Boolean patent search: Comparative patent search quality/cost
evaluation super Boolean vs. legacy Boolean search engines,” Technical
Report, http://patentcafe.com, 2006.
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