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’ DISCLAIMER

This talk is no attempt to accurately capture the history of the patent
data industry

This talk is based on personal observations and interpretations, rather
than a systematic collection of evidence

Any mentioning of companies in this presentation is not to be
understood as an endorsement

Accordingly, failing to mention any company is not meant to be a dis-
endorsement
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’ A CHRONOLOGY OF THE PATENT DATA/ANALYTICS INDUSTRY

3) The growth

explosion and 4) Al for patent
consolidation of analytics
patent analytics

1) Analog, pre-
digital patent

2) The early
digital patent

data era data era

5) The future,
eg Blockchain
and Al

‘--“---------------~
\------------------I

v

<1990 ~2000s ~2010s ~today t
E[XII\\;I%{I%II%&)E IfM Innovation and IP
Management Lab

Department of Engineering



o @IIPMcambridge
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Property Network in 1997.

* |In 2002, it was acquired by
Thomson
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’ KEY LEARNINGS

* High search costs associated with using patent information

« Patent information profession rather focused on identifying and
analysing individual patents

« Patent data as tool for large firms

« Large value in making the raw data available digitally, also at
improved data quality (e.g. DWPI)
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COSTS TO ACCESS PATENT DATA STARTED TO DROP
WITH THE DIGITIZATION OF PATENT DOCUMENTS

« 1984: BACON project (BAckfile CONversion) by the Trilateral offices

» 1992: TechSource project by Canadian IP office

«  WIPOscan project to support less developed countries with digitization
software
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’ DEMOCRATISING ACCESS TO PATENT DATA

Espacenet

Launched in 1998

Europaisches
Patentamt

European

Patent Offles

Office curopéen
des brevets

Smart search

Quick sesrch

Advanced search

Number search

Classification searoh

Quick help

-+ How meny terms can | enter |

Espacenet

Patent search

et Other EPO online services v

[ DR I I e N I

Advanced search

1. Database

Select the database in which you wish to sesrch:

e - Tll colecion of publishes patent spplicaliors fom 807 couriis

2. Search terms

Enter keywords in English - chl-enter expands the field you sre in

par fisla? Keywerdfs) in tile: plastic and bicycle
+ Can | searcn with @ i ]
combination of words?
-+ Gan | use tuncation or 3
p— | Keywordts) i thle or statmct § hair
-+ How do | enter pubication | |
application, prictity and NPL
reference numbers? Fublication number: { WO2008014520
-+ What s the gifference [ ]
between the IPC and the
EcLa? ~  Application numbar. DE19971031090
Related links [ ]
Friority number. | Wo1895US 18928
Publication date: § yyyymmad
Applicant(s): i Institit Pasteur
Inventer(s) i Smitn
European Classification (ECLAY | 0367110
Intemational Patent Clasification (PC): Ho2MY/12

IOl LENS.ORG

Scholarly Works

Flags

Institution
Institution Country/Region
Author

Identifier Type
Funding

Journal
Conference Name
Publication Type
Publisher

Subject Matter
Open Access

Scholar Structured Search

The Planet Is Cooking.
Lens APIis now Free & 01

The Lens.org
Launched in 2000

rbusiness as usual for business unusual.

or Business. Unusual. [ESEIZ)

Qur Apps APl &Data wew Lens Partners Feature Tour About

Solving The Problem of

Problem Solving ™

s global patent and scholarly knowledge as a public good
rm science and technology enabled problem solving.

Start Exploring Lens Create Free Account
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SINCE THE DIGITIZATION OF PATENT DATA FIRMS INCREASINGLY
DEVELOP TOOLS TO SUPPORT EFFICIENT PATENT INFORMATICS

“The number, depth and breadth of software tools for conducting patinformatics exercises have grown extensively

over the past 5-10 years.” Trippe, A. (2003: 221)
PatentValuePredictor.com ®
PATENTCAFE & @
¢ SUTEK g @ | ® / .
PA w NT j.', B .v ‘:-_ ’ @) e — )

PAT EDNEz&O-,

THOSOMG 0TS

\ GSI @
THOMSON REUTERS &) \ [ Ul‘f 2S5)
: — @

Vanta (;QPUEM. ’if-aeaea‘swa-n ©

(i

Software types

1. Legal verification
2. Invention evaluation

6. Analysis of patent portfolios
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’ DEFINING PATENT INFORMATICS (2002)

* Introduced by Trippe:

What is Patinformatics?

e Patinformatics
— the science of analyzing patent information

to discover relationships and trends, which
would be difficult to see when working with
patent documents on a one-on-one basis.
The term encompasses all forms of
analyzing patent information including:

* |In contrast to ,classical® in depth,
one-by-one analysis of individual
patent documents carried out by
patent lawyers, patent informatics
employ quantitative approaches to
search and analyze patent data
using dedicated software solutions.
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INDUSTRY INCUMBENTS FOLLOW STARTING TO OFFER
SIMPLE, MOSTLY DESCRIPTIVE ANALYSES

‘Welcome Frank
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companies
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FI?OS(;I'Z;/ISUAL TOOLS FOR CREATING PATENT LANDSCAPE MAPS

Example of a Themescape Map

Search Histories The current search history or a saved search history (identity icon)

Themescapes are a powerful way to illustrate patent activity in any given technology area

Watched Records Watched record (identity icon)

Work Files Viork il (primary or combined, see details panel for content type} (dentity icon)

Personal Folders Personal or public folder (identity icon)

Public Folders

Citation Maps Citation map (identity icon)

Chans This fully-colored icon represents a saved chart (entity icon)

Charts This icon represents icon)

Export Templates Export template (exports and reports themselves. are downloads and available via the Order Status
‘screen in My account, not in saved work) (identity icon)

imemasy-soe Maps Un-published ThemeScape map (identity/state icon)

M = BB [ E w2

ThemeScape Maps. Published ThemeScape map (identity/state icon)

Analyze (Pro and Perform analysis on all or selected records.
Analyst users)

Charts provide a visual representation of your data, helping you see things like how a patenting landscape changes
over time, a snapshot of the top players in a field, or how the top names change over the years. Charts are not available
for Business searches.

ThemeScape creates content maps, displaying common conceptual terms in a two-dimensional map, with peaks
representing a concentration of documents and showing the relative relationship of one record to another.

Text Clustering is a powerful analysis tool that automatically categorizes records through the linguistic analysis of
text found in user-selected fields. Text Clustering is only available to Analyst level subscribers.

Innovation and IP
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FIRST PATENT DATA INDICATORS PROPOSED BY THE
ACADEMIC COMMUNITY IN THE EARLY 2000S

Patent indicator

Definition

Meaning

Patent activity (PA,r)

Technology share (based on patent applica-
tions)

R&D emphasis

Co-operation intensity

Share of granted patents (O)

Technological scope ()

International scope ((Q3)

Citation frequency (Qy)

Average patent quality (PQ,r)

Patent strength (PS;r)

Technology share (based on patent strength)

Relative technology share

Patent applications (PA) of firm 7 in techno-
logical field (TF) F
PA,-/PA of all competitors in TF F

PA,-/Number of firm’s (i) total patent appli-
cations

Number of joint patent applications with
partners in TF F/PAr

Granted patents of firm 7 in TF F/PA-

Diversity and number of IPC classes in firm 1's
patent applications (PA;)

Size of patent family and share of triad (US, JP
and EPQO) patents of PAr

Average citation frequency of PA,-

Sum of all indicators of patent quality (Q,—0s)
Product of average patent quality (PQ,) and
patent activity (PA)

PS,/PS of all competitors in TF F

PS,-/Max. patent strength of a firm in TF F

Extent of R&D expenditures of firm i in TF F
(interest of firm 7 in TF F)

Competitive technological position of firm 7 in
TF F (quantitative)

Importance of technological field F for firm i
(R&D emphasis)

Access of firm i to external knowledge (and
identification of partners)

Technological quality of firm i's patent appli-
cations

Technological quality of firm i's patent appli-
cations

Economic quality of firm i's patent applica-
tions

Economic quality of firm i's patent applica-
tions

Average total quality of all patent applications
of firmiin TF F

Technological strength of firm i in TF F

Competitive technological position of firm 7 in
TF F (qualitative)

Distance of firm 7 to the technological leader in
TF F
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’ KEY LEARNINGS

« Patent documents increasingly available digitally as PDF, but still not
available in the cloud

 The value of data as basis for business models started to diminish
« Raw patent data quality remained relatively weak

* Industry still dominated by a few established patent data software
providers

» The then pioneering firms build a business by providing digital patent
data of higher quality, eg Derwent index

* Very limited (if at all only descriptive) capabilities for analysing patent
data at scale / on portfolio level
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’ A CHRONOLOGY OF THE PATENT DATA/ANALYTICS INDUSTRY

3) The growth
explosion and
consolidation of
patent analytics

1) Analog, pre-
digital patent

2) The early
digital patent

5) The future,
eg Blockchain

4) Al for patent
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’ LAUNCH OF GOOGLE PATENT (DEC. 2006)

GO:;gle Patents university of cambridge Q “

SEARCH TERMS (@ X About 197,896 results & Download & with Concepts [l Side-by-side
Sort by - Relevance ~ Groupby - None - Deduplicate by - Family ~ Results /page - 10 ~
university of cambridge x
Top 1000 results by filing date
Media recording device with packet data interface
G US - US6640145B2 - Steven Hoffberg - Steven Hoffberg
Priority 1999-02-01 - Filed 2002-06-03 « Granted 2003-10-28 + Published 2003-10-28
The present application is a continuation of U.S. patent application Ser. No. 09/241,135, filed Feb. 1,1999,

L e e e e e e e
E now issued as U.S. Pat. No. 6,400,996, issued Jun. 4, 2002. A portion of the disclosure of this patent = l I
(5 Date - Priority ~ T document and appendices contain material which is subject to copyright protection.
.- -

SEARCH FIELDS

Mobile system and method of operating mobile system R e

.. US « US8031060B2 + Steven M. Hoffberg *+ Hoffberg Steven M
- Priority 1991-12-23 - Filed 2008-11-10 + Granted 2011-10-04 + Published 2011-10-04 Assignees Inventors CPCs

A mobile system and method of operation thereof, comprising a radio frequency system, adapted to derive information
B relating to a position within an environment, based on communications with at least one terrestrial or extraterrestrial

transmitter, and remotely transmit to and receive radio .. = Cambridge University Technical Services Limited ~ 4.4%

= Basf Plant Science Gmbh 3.5%

Patent Office ~ Language ~ .

Internet appliance system and method = Monsanto Technology Lic 2.8%
Status ~ Type ~ US + US9535563B2 * Steven M. Hoffberg + Blanding Hovenweep, Lic = Cambridge Enterprise Limited 2.6%

¥ Priority 1999-02-01 - Filed 2013-11-12 - Granted 2017-01-03 - Published 2017-01-03
Litigation - An Internet appliance, comprising, within a single housing, packet data network interfaces, adapted for = Mazsachusetts Instifurie 01 Technology 24%
communicating with the Internet and a local area network, at least one data interface selected from the group Expand

consisting of a universal serial bus, an IEEE-1394 interface, a voice telephony ...

Method for processing speech data for a distributed recognition system

US - US7672841B2 - lan Bennett - Phoenix Solutions, Inc.

Priority 1999-11-12 - Filed 2008-05-19 + Granted 2010-03-02 + Published 2010-03-02

Schank, R., Lebowitz, M., & Birnbaum, L. (1980). An integrated understander. American Journal of Computational
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NEW AGGRESSIVE-GROWTH PLAYERS ENTERING THE
INDUSTRY

* Questel created in 1978 as subsidiary of « PatSnap founded in 2007
Orange S.A., formerly France Télécom « Based out of the UK and
« In 2001, it spun off from France Telecom Singapore, with locations in China

and the U.S..

 The company started out as
essentially a directory for IP,

and focused on IP

» With premises in Europe, US, and Asia,
it has become a worldwide . )
_ _ helping companies — and
leader through an active acquisition particularly enterprises — pull in

strategy and constant innovations data for R&D and product
becoming standard in the industry. development purposes
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AN EARLY COMBINED ANALYSIS OF PATENT AND PUBLICATION DATA

Technological orecasting & Social Change 92 (2015 115-131

o

Technological Forecasting & Social Change

Contents lists available at ScinceDirect

The emergence of care robotics — A patent and
publication analysis

@

Moritz Goeldner **, Cornelius Herstatt *', Frank Tietze ®*

* it for
® sttt for Manufocturig, Centre for Technology Managrenr

United Kigetom:

ARTICLE INFO

ABSTRACT

e i
Received ? arssry 2014

Reveivod in revied form 31 uly 2014
Accepted 13 September 2014
Avallible onhe xxxx

eywords
Techasiogy emergence
Care enbesics
Biokemenc anyss

Network analysis
Patent and pubiication data

Care robots are a means 1o support elerly people affected by physical or mental handicaps 1o
Jready lost autonomy | i They also

rch questions: nd
individuals in have been and ar

research and deveiopment emerged with regard 1o activity focus, intensity levels and
cooperation?

The

patent and 151 Bibliographi
and nework analyses are canducted on country. organization (Le. universiies and firms) and
individual levels. We find that care robagics research and development activities constantly

while in early stages US and European organizations pioncered care robatics research. Starting.

from six disjunctive small nefworks, several highly interconnected care robotics research
ived. However, most stl

Only few intemational hubs emerged. AMORE them two arse around Japanese organizations

(ATR. AIST) and Camegie Mellon Universiry, US.

©2014 Elsevier Inc. All rights reserved.

1. Introduction

d in this paper

all machines that operate partly or fully autonomously
performing care-related activities for people with physical
and/ar “These hand

andjor lated restrictions

are meant to simplify tasks of the daily life for aged and/or
atherwise handicapped peaple. Such highly specialized
machines shall increase the quality of life of their users
by giving them more autonomy (Herstatt et al. 2011), by

 Conespungling author, Tek: +40 40 42878 3773.
- acklroves: moei.gocldnesdrubde (M Gocdoer)
‘EheTATETde (C. Hersta, fankietze@eng cam.ac.dk (F, Tetze)
el +

Tel: +441223 338083

Rt/ 8oL 1010163 2echfore 201409005
O040-1625/0 2014 EsevirInc. AN rights reservec.

protecting them and/or by performing certain tasks with a
certain quality standard (for example serving medication.
drinks or food ).

Different types of care robotics have been developed. The
Care-0-Bot s the fist example (Graf et al. 2009). Already in its
third generation this autonomously operating device is being
developed by the Fraunhofer Institute for Manufacturing
Engineering and Automation (IPA), Germany. The third
generation has a grappler in the back and a tray in the front. I
can detect obstacies, move around and avoid them. Having the
appearance of a robotic “butler™ this machine fulflls a
repertoire of transporting functions. For instance, it elivers
water to residents in senior homes of hospitals. The care robat
identifies, approaches and talks to its “customers”. It docu-
ments its work and allows doctors and care takers o analyze
that data (eg. 1o verify whether patients have consumed
sufficient water over a day).

o @!IPMcambridge

Table 6
Top 10 ranked individuals for overall patent (left) and publishing activities (right).
Rank Individual Organization country - Pat. appl. Rank Individual Organization country = Sci. publ.
1 Ryota, H. Mitsubishi (JP) 9 1 Breazeal, C. MIT (US) 19
2 Ishiguro, H. Osaka Univ., (JP) 8 1 Takanishi, A. Waseda Univ, (JP) 19
3 Qiang, H. Beijing Inst Tech (CN) 7 2 Kajita, S, AIST (IP) 17
3 Akishi, K. Kubota Corp (JP) 7 3 Ishiguro, H. Osaka Univ, (JP) 16
3 Onishi, K. Mitsubishi (JP) 7 4 Inaba, M, Univ. Tokyo (JP) 15
3 Yamaguchi, J. Sony (JP) 7 5 Cheng, G. ATR (JP) 14
4 Gomi, H. Honda Motor Co (JP) 6 5 Inoue, H, Univ, Tokyo (JP) 14
4 Hiroaki, K. Tech Co (JP) 6 6 Kagami, S. AIST (JP) 13
4 Miyashita, K. ATR (JP) 6 6 Kanda, T, ATR (JP) 13
4 Furuta, T. Tech Co (JP) 6 6 Okuno, H.G, Kyoto Univ, (JP) 13
Other 495 Other 1372
Total 564 Total 1525

@ v

. USA
. Europe
. Japan

S. Korea

Osaka University [ '

Kyoto University' y
Waseda University"

Sony'

N |aTR

| Carnegie Mellon Univ

— | University of Tokyo

| aIsT

T KIST

\ | University of Southern California

\
Japan Science & Technology Agency
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PROBLEMS PERSISTED WITH THE RAW PATENT DATA
(~2015)

For instance,

aus Schleswig-Holstein

« Corporate tree problem S —

* Incomplete inventor/application details

S

Spelling variations “IBM" and “1.B.M."” Why the need tO harmoane?
Typographical errors “INTERNATIONAL BUSINESS MACHINES" and

‘INTERATIONAL BUSINESS MACHINES
Addition of legal form “IBM", "IBM CORP.", "IBM CORPORATION" and

“IBM COPRORATION" . Applzcant a_nq inventor names in patent databases:
Errors “INTERNATIONAL BUSINESS MACHINES" and idiosyncratic inputs

“INTELLIGENT BUSINESS MACHINES" « No standardized format
Addition of establishment, business unit, “IBM" and “IBM JAPAN" 5 7 s
department, subsidiary name or geographic « Use of different name variants within and across
identifier databases
Acronyms “IBM" and “INTERNATIONAL BUSINESS MACHINES" . Spe|||ng variations typos |ega| form addition

abbreviations, etc.

* E.g. 658 name variants (~ 1.068 PERSON_IDs) of
“I.B.M"; 488 name variants (~ 1.491 PERSON_IDs) of
“PANASONIC CORPORATION”

Name harmonisation for better search results, Julie Callaert — KU
Leuven ECOOM, EPOPIC 2015
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VARIOUS OPEN SOURCE TOOLS FOR SEARCHING AND

ANALYSING PATE

NTS

SEVIER journal homepage: www.

Contents lists available at ScienceDirect

World Patent Information

elsevier.com/locate/worpatin

The basics of patent searching
Nigel S. Clarke

European Potent Office, Postfach S0, 1031 Vienno, Austria

ARTICLE INFO ABSTRACT

Article history: Some aspects of patent searching are similar to searching other kinds of technical literature, such as

Received 26 September 2016
Received in revised form

30 January 2017

Accepted 27 February 2017

conventional pu

articles in popular science magazines or papers in professional and academic journals. However some
aspects of searching patents are sufficiently different from searching conventional literature, that a
dedicated mindset. strategy and tactics need to be applied to the task. The difference between searching
tions and patents arise, amongst other things. from the nature of the patent doc-

uments themselves, the interrelations between them and the unique way in which patent databases are

Keywords: - constructed. This article describe an approach, and initial techniques for searching patents, which will

e enable the absolute beginner to make a start, and gain confidence is searching patent literature,

Searching © 2017 The Author, Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (hiep: org/licenses/by-nc-nd/4.0/%

Mind-set

Concepts

1. Introduction patents by an eminent academic, for example. The publication of

This article is based on a presentation delivered by the auther at
the Search Matters Seminar held at the European Patent Office
(EPO) in The Hague in June 2016, The presentation was commis-
sioned by the Search Matters organisers expressly to cater for those
participants who were complete newcomers to searching patents.
This article covers some useful basic concepts in patent searching
and some “tips and tricks” which hopefully the absolute beginner
might find helpful. The article also incorporates ideas presented by
the author over many years, in the “European Patent Information
Beginners' Seminar” series and in introductory webinars [1.2].

The article is also about the psychology of patent searching. the
mind-set, concepts, strategies and tactics, and is deliberately
intended to be a general introduction only. It is not intended to
promote any particular search tools or databases. However, by way
of example only, search results and techniques in this article are
illustrated by use of EPO tools and databases.

2. The 64,000 dollar question: why search patents?

The trivial answer to this question is “because they are there™
[3]. However there are many genuine and justifiable reasons for
searching patents [4]: to find out about the most recent inventions.
to study the development of a particular technology, or to find the

E-mail oddress: nclar

hitp: /e dod.org/ 10,1016/ wpi 2017,02.006

patent documents, which necessarily contain a full technical
description of the invention, is a mandatory step in the patent
process. Patent offices around the world are required by convention
to publish the patents registered with them. A patent cannot be a
patent unless it is published [5].

Most patent offices publish patent applicarions before any other
publications. The existing volume of patent documents is huge.
Publicly available free patent databases, for example Espacenet,
PatentScope and DepatisNet [G] give access to tens of millions of
patent documents. The cumulative volume of patent documents is
growing rapidly too; 2.9 million patent applications are reported as
having been filed in 2015 worldwide [7]. The patent process re-
quires that all of these be published. Despite the volume and rapid
growth in publications, searching patents is assisted by indexing or
classification schemes which allow you to focus your search di-
rection early on. Patents not only contain technical information
about inventions. Patents are legal instruments and confer rights
and privileges on their owners. 5o it may be that you would want to
identify and characterise the legal status of particular patents. The
patent documents also contain contact information about the ap-
plicants, the people or organisations who filed the patent applica-
tion in the first place. Patents also list inventors, the clever
individuals who had the ideas, and did the work in labaratories or
factories or workshops. Inventors and applicants can be identified
by searching patents, and this information can be commercially
important.

0172-2190} 2017 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (hitp:)fereativecommons.org/licensesby-ne-nd/4 0/)

https://www.sciencedirect.com/science/article/pii/S01

7221901630103X

The WIPO Manual on Open Source

Frontmatter
1 Introduction
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2 An Overview of Tools
2.1 General Tools
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2.4 Data visualization
2.5 Network Visualization
2.6 Infographics
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2.8 Text Mining
2.9 Round Up
2.10 The Checklist
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The Manual was written by Dr. Paul Oldham from One World Analytics,
with contributions from and under the coordination of Ms. Irene Kitsara
(WIPO).
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CHANGING PROFESSION: FROM PATENT INFORMATION RETRIEVAL
EXPERT TO PATENT AND IP ANALYST

Become a Qualified Patent
Information Professional

(QPIP®)
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’ KEY LEARNINGS

 Data available in the cloud

« High number of innovative new entrants
 Few companies with aggressive growth strategies

« Lower search costs for accessing patent data e.g.
through online databases

 Democratized patent data — low value and competitive
advantage from data alone

« Value proposition changes towards value in analytic
capabilities
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’ A CHRONOLOGY OF THE PATENT DATA/ANALYTICS INDUSTRY

3) The growth

1) Analog, pre- 2) The early explosion and

digital patent digital patent

5) The future,
4) Al for patent eg Blockchain

consolidation of analytics and Al

data era data era patent analytics

v

<1990 ~2000s ~2010s
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A LARGE RANGE OF COMMERCIAL AND OPEN SOFTWARE
TOOLS FOR ANALYSING PATENT DATA

Pages / PIUG Space / Patent Resources

Patent Analysis, Mapping, and Visualization Tools

= p Ei Bty ine 4 HNG
nod Kumar Singh Eric Podloga Mar 04, 2019

I

This page was created to encourage PIUG wiki participation in sharing knowledge about various tools and techniques relating to patent analysis, r
brief style of other pages under the Patent Resources pages. Please leave details and marketing phrases to the websites to which the entries are it

CandorMap - Using Big-data, text mining technelogy CandorMap created a global semantic map of patents and scientific articles according to their con
patent on its location), helping to understand its technological, IP and business significance. Users can navigate the map and retrieve zll relevant informat
actions can directly be drawn. www.candormap.com

Clearstone FTO - Clearstone FTO is an end-to-end freedom-tc-operate and patent clearance management platform. The web-based application i
reporting, and workflow management. Integrated patent analysis tools for efficient claim-by-claim assessment and multi-dimensional analytics bri
pioneered by patent attorneys; based in Califernia. www.clearstoneip.com

Derwent Data Analyzer - A desktop software solution for managing and extracting business-critical insights from patent and scientific data withi
competitors, avoid or uncover patent and copyright infringement, and identify strategic development opportunities. It provides simple tools to im
analyze data with a variety of tools and quickly create various custom reports.

Derwent Innovation - A single, integrated solution that combines intellectual property, scientific literature, business data and news with analytic,
enables searching of full text patent data from major patent authorities including English-language Chinese, Japanese and Korean information toc
capabilities include Themescape mapping to provide interactive technclogy landscape maps and clustering, charting & citation mapping tools for

IPriori IP Analytics Dashboard (IPriori) - Current statistics and graphs on US patent litigation, reexamination, Top Patents In Suit by Class, Recent
auctions. Statistics is based on IPriori's ePriori IP Knowledgbase.

Innography - Innography provides better answers to questions about intellectual property to help organizations improve their business results. Ir
technologies to enable users to quickly gain valuable insights for managing, extending and exploiting their patent portfolios. Founded in 2007 anc
including Best Legal Information Service. Learn more and see demos at www.Innography.com.

INTELLIXIR System - A web application that provides patent and non-patent literature analysis. Used by large companies in various sci-tech dom
highlight collaboration networks, identify experts in technological fields and a lot more. Everything is illustrated by numerous interactive graphical

o @lIPMcambridge
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SOME PIONEERING START-UPS WITH DEDICATED TECHNOLOGY
ARCHITECTURES OPTIMISED FOR Al TO RUN ON PATENT DATA

Why Cipher  Solutions ~ Taxonomies About Insights Q Search & Login Contactus

We provide patent intelligence, you make better
strategic decisions

Tell me more about Benchmarking * c H 5 H U N News  Products  Contact

PR Newswire

Founded in 2013 and launched in 2014

Newsin Focus  Business & Money  Science &Tech  Lifestyle & Health  Policy & Public Interest  People & Culture

Search

Aistemos Launches Cipher N /D, an Artificial
Intelligence Tool to Revolutionize Patent

Analysis

NEWS PROVIDED BY
Aistemos —
29 Nov, 2018,14:00 GMT

SHARE THIS ARTICLE

New Approach to IP Analytics Powered by AST's Comprehensive Product Taxonomy
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THE LARGE PLAYERS CONTINUE TO PLAY A ROLE, BUT CAN
THEIR LEGACY ARCHITECTURES ADJUST TO THE USE OF Al?

l; Clarivlate“l Who we serve =

NEWS

Acquisition of the Thomson
Reuters Intellectual Property and
Science Business by Onex and
Baring Asia Completed
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’ DEMOCRATIZING PATENT ANALYSIS

€ 385471 Patcts (138,350 Simgle Farilie
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PUBLICLY AVAILABLE INTEGRATION OF PATENT AND
PUBLICATION (SCHOLARLY WORKS) DATA

LENS.ORG OurApps ~  Relessens Feature Tour About 32 English ( Login® )

Search, Analyze and Manage Start Your Search

ScholarlyWorks  Profiles

Patent and Scholarly Data

Lens serves global patent and scholarly knowledge as a public
good to inform science and technology enabled problem
solving. No account required.

® Watch Explainer Video B Take Tour

Show Classifications Structured Search
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’ PATENT DATA IS BEING UPGRADED

UNITED STATES
PATENT AND TRADEMARK OFFICE

Patents Trademarks IP Policy Learning and Resources & Find It Fast

Home > Leaming and Resources > XML Resources

XML Resources

Beginning January 1. 2015 additional America Invents Act (ALA) provisions teok effect

Services & publications

Open data & mobility

Federal Register Notices Patent Grant: Documentation and DTDs

Official Gazette Grant Yellow Book (JUL 1790 - Present)

YellowBook2-2018-03-15.docx

Support centers

Red Book Viewer is a free Windows application for rendering formatted Grant and Application Red
Book (XML) patents in Internet Explorer

RedBookViewer.zip

XML resources

More Patent and
Trademark Services Patent Grant Full Text Data/XML Version 4.5 ICE (JAN 2015 - Present)

MLv4.5D: do

Classification

us-patent-grant-y45-2014-04-03.dtd

Linked open EP data

[ share | B Bd

Linked open EP data uses Uniform Resource Identifiers (URIs) to identify patent
applications, publications and other resources present in patent data. This allows
data in one dataset to be linked to data in another dataset. Given its URI, data about
a resource can be retrieved in a variety of formats over the web. For occasional use
there is a simple data browser, an AP| and a query interface. For heavier use, bulk
data is available for download

Google

Big Query

Google Big Query

Fast SQL queries/ Sampling
large data

Linked open EP data creates a public web of interlinked patent data from EPO [ ]
and other data publishers that can be queried, retrieved and viewed using
standardized web technologies like HTTP, URI, RDF and SPARQL.

— « Standardised means of

adCCess

With linked open EP data you can:

Patent Translate

Europlisches
Patentam

Cell  Patent information services for expg

Office européen
des brevets

Other EPO online services ¥

Log in - for Global Patent Index and PATSTAT Online

Username [ [=]

(] Remember username and password

Password

Forgatten login details?

Database Edition

EP full-text search EPAB 2021/42
EP Bulletin search BULL 2021/42
Global Patent Indesx GPI 2021/42

PATSTAT Online PATSTAT 2021 Spring

PATSTAT Online PATSTAT 2020 Autumn

[2]] Louin |

Ination about EP publications and e

Contact er patent data publishers

eate your own database
ata with business or other non-pate

the basis of an open data license

Further
information

B)

es (PDF, 385 KB)

The EPO and Google have worked together to bring you a machine translation
service specifically for use with patent documents.

info

info

info

info Patent Translate is a machine translation service for patent documents in 32
o languages. It provides translations from and into English, French and German.
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’ KEY LEARNINGS

« Fully democratized patent data

» Focus is on analysis large amounts of patent data, e.g. patent portfolios,
emerging technologies

» Substantially lower search costs for accessing patent data e.g. through
various free/open source tools

« Patent data analytics increasingly become a tool also for
non-IP experts

« Patent information profession is adapting

« Data upgrades = new, more efficient ways of “crunching” large amounts
of patent data

 New entrants build dedicated and Al compatible
architectures for analysing patent data
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A CHRONOLOGY OF THE PATENT DATA/ANALYTICS INDUSTRY

Capturing value
from offering digital
patent data

1) Analog, pre- 2) The early

digital patent digital patent
data era data era

3) The growth
explosion and

consolidation of
patent analytics

Capturing value
from offering
patent analytics

4) Al for patent

analytics

eeeeeeeee

CISIONIE) e o

NewsinFocus  Business&Money  Science&Tech  Lifestyle & Health  Policy & Public interest P

Intellectual Property
Management Software Market
Size Worth $431.6 Million By
2028: Grand View Research,

Inc.

5) The future, eg

Blockchain and Al

v

<1990 ~2000s

~2010s

~today
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’ WILL THE FUTURE VALUE PROPOSITION LIE IN THE ALGORITHMS?

“Defining IP intelligence (IPI) as the data science of analysing large amount of IP
information, specifically patent data, with artificial intelligence (Al) methodologies
to discover relationships and trends in the data for decision making.

o @lIPMcambridge

Wor

Contents lists available at Scie

2018) xox-xxx

Direct

‘World Patent Information

journal homapage: www.elsevier.com/locateiworpatin

Leonidas Aristodemou’, Frank Tietze

Engunsering Untarsty of Cambeidge, Unitad Kinplom

ARTICLE INFO ABSTRACT

The state-of-the-art on Intellectual Property Analytics (IPA): A literature )
review on artificial intelligence, machine learning and deep learning I_l
methods for analysing intellectual property (IP) data

onire for Technslogy Marsagesmes (CTM),
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Fig. 2. Number of articles per year (n, =57) since 2006 (< 2006 = 0 articles).
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beter decision making and discovery of the next generation of innavative technologies. Recently, there have
been substantial developments in the fickd of patent amalytics, which describes the acience of snalysing large
‘amounts of patent information (o discover trends. We define Intellectual Froperty Analytics (IPA) & the data

e sclence of analysing lasge amount of IP information, 1o discover relationships, trends and patters for decision
making. In this paper, we contribute to the engoing discussion on the use of intellectual property analytics
methods, e ari elligence e decp leaming sppresches, 10 aalye i

1. Research background

Big data is increasingly available in all areas of manufacturing and
operations [1]. Data as such presents value for enabling a competitive
data-driven economy, which is at the heart of the Internet of things and
Industry 4.0 [2,3). Increased data availability presents an opportunity
for better decision making and strategy development [, 10 introduce
the next generation of innovative and disruptive technalogies [5].
Over the last two decades, there have been substantial develop-
ments in the field of patent analytics. Patent analytics deseribes the

Latest research efforts pertaining to intellectual property analytics.

Table 1
Top 10 affiliations (n, =57 articles, n, =

128 observations).

increasingly accessible to and useful for a non-specialist audience (11 1
With the rise of artificial

of methods such 53 machine I<aming (ML) and decp tearing [
number of these have been applied to analyse IP data (6,12-14].

In a recent study, we have used the technology roadmapping ap-
proach [15] to explore the future of patent analytics [16,17). We
identify 11 priority technologics, such as artificial intelligence and ar
tificial neural networks, that industry experts believe 1o be important 10
be: adopted at a higher rate in the patent analytics domain (12]. While
other domains have adopted such technologies already widely, the

1

lysing large amounts of
in relation to other data sources, to discover relationships and trends
[6-9]. With the digitization of patent data, the world's largest re-
pository of technical information has become aceessible for rapidly
decreasing costs. While patent data has long been considered the
worlds largest repository of technological information, and only with
its digitization since the BACON project in 1984 [10] and mumerous
gradual and cumulative improvements of tbe data quality and analy-
tical techniques over the last decades, patent data has become

~Coresponding suthr.
Eumoll oddresie: s (L. Aristodemon), (k. tetze e

01722190/ © 2018 Published by Elsevicr Lid

domain seems to be catching up. We identify the necd

of adoption of these computer science fechniques, to complement de.

cision processes and provide decision support [11,12,16). This s very
much in line with the propositions by Refs. [19-22]

Ia this paper, we contribute o the ongoing discussion on the use of

machine learning and deep learning approaches to analyse ntellectual

data [12], by presenting
the state-of-the-art on intellectual property analytics. In particular, we
focus the literaturc review on the wsc of artificial intelligence

we ik (F, Tietze)

Received 1 Mhnuly 20161 Recevad n revised form 16 April 2018; Accepted 7 July 2018

Affiliation

No. of observations  Share of total (%)

National Tsing Hua University

National Chiao Tung University Taiwan

Korea University

Cheongju University

National Yunlin University of Science
and Technology

University of Ni§

7 5%
6 5%
5 4%
5 4%
5 4%

4 3%

Korea Institute of Science and 3 2%
Technology Information

Gainia Intellectual Asset Services, Inc. 2 2%

Chung Hua University 2 2%

Beijing Institute of Technology 2 2%

Total 41 33%

Note: Articles with one or more affiliations are multi-counted.
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o @IIPMcambridge

INCREASING FOCUS ON UNSTRUCTURED TEXT DATA

“Categoric input feature determinants appear in order: IPC primary section, IPC primary class, CPC
primary section, CPC primary subsection. CPC primary group (vertical axis), with perplexity variation (pervar)
of [S.30,50] {honr.onul axis).

*The numbers the i inations: (1) IPC primary section vs. pervar(3).
(2) IPC primary section vs. pervar(30). (3) IPC primary section vs. pervar(30), (4) IPC primary class vs.
pervar(3), (5) IPC primary class vs. pervar(30), (6) IPC primary class vs. pervar(50), (7) CPC primary section

vs. pervar(5), (8) CPC primary section vs. pervar(30). (9) CPC primary section vs. pervan(50), (10) CPC
primary subsection vs. pervan(5). (11) CPC primary subsection vs. pervar(30). (12) CPC primary subsection vs.
pervar(50), (13) CPC primary group vs. pervar(5), (14) CPC primary group vs. pervar(30), (15) CPC primary
group vs. pervar(S0).

Fig. 3.7 t-SNE visualisation for ab vs. ic input feature determinants®®

£

Aristodemou, L. (2020). Identifying Valuable Patents: A Deep Learning Approach.

Department of Engineering, Institute for Manufacturing, Innovation and IP
Management (lIPM) Laboratory. Cambridge, University fo Cambridge. PhD.

Leveraging the BERT algorithm for
Patents with TensorFlow and BigQuery

November 2020, 2020

Rob Srebrovic', Jay Yonamine? BERT for Patents
Copyright 2020 Google Inc.
LLicensed under the Apache License, Version 2.0 (the “License”). you may not use this fiie except. npRan icen the License at
Dip./wwon apache orofcenses/LICENSE-2 0

Unless requird by appicanie fw of agree 0 i wiking, e e under the License i STouEd on 2N °AS 15" BASIS, WITHOUT WARRANTIES OR
CONDITIONS OF ANY KIND, eilher express of implied. See the License for the License.

In [ ): import collections

imgort. randon
ingort sys

ingort tine

from typing dmport Dict, List, Tuple
7 use Tensorflow 2.0

ingort tensorflow as tf

ingort nuspy as np

)

# Set BigQuery opplication credentiols
frem google-clowd iaport; bigzoary

t o
iren] “GO0GLE_APPLIATION CREDENTIALS"] = “pach/co/File. fson

- "your_ba_project_1d"
nt = bigquery.Client (project-project_id)

Automated Patent Landscaping

Aaron Abood Dave Feltenberger
Google, Inc. Google, Inc.
aabood@google.com feltenberger@google.com

3. AUTOMATED LANDSCAPING

Read All

Patents

Extract Filter Seed
Fealures Se!

[ Create

Embeddings Eppel

Anti-seed

Prune
Expansion
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DERIVING VALUE FROM COMBINING AN INCREASING
NUMBER OF DATA SOURCES?

Problem theme B: Database interconnectedness

EXPLORING

THE FUTURE OF
PATENT ANALYTICS

UNIVERSITY OF
CAMBRIDGE

Deprtmens of Engnecrmg

[ Medium term c+10 years)

*  Entities, acouisitions, licenses - linik | =
comgetitors to patents

- Link 1o non-patent iteracure:

*  Linkpatents to strategic ais and

| what is filed to support that

Long term (+20 years)

Vision: link products to patents

= Cross-referencng of dassifications

across all spaces

+  Shif from an assignee toa legal

entity
*  Linktorecopnsed legal entity from
pacent catapases

= Progucis - list of paris - patents.
*  Ge atechnical soecification of a

product - get patents from it
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:::::::
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Figure § DQ 8 Minv-technalogy roadmap

« Technology intelligence
« Business intelligence
» Market intelligence

Discovery connects:

o @!IPMcambridge

€]
(=) ) @& )

Millions of innovation datapoints

Different knowledge bases and data sources can
help you validate your R&D decisions and
improve your innovation pipeline.
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EMERGING NEW USE CASES FOR PATENT DATA

4 PatentSight Press Center

Merger deals increasingly scrutinized using patent analysis
by LexisNexis PatentSight team, on Feb 19,2018 11:41:00 AM

Bonn, Germany, February 19th, 2018. Patent metrics have increasingly been used to assess the
innovative competitiveness of technology-oriented firms in recent years. The European

Commission (EC) was no different when evaluating the Dow/DuPont merger. Interestingly

¥ Ilprova

Invent disruptively.
Invent first.

Iprova has developed ML and NLP based technologies which
augment and enhance the human ability to invent. This enables
the generation of commercially relevant, breakthrough inventions
in real-time in direct response to day-day changes around the

world.
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FORWARD INTEGRATION FROM PURE DATA ANALYTICS
INTO THE ACTIVE PATENT LIFE CYCLE, E.G. LICENSING

Automating licensing payments with smart
contracts for the Internet of Things (loT)

BB UNIVERSITY OF MANAGEMENT
¥ CAMBRIDGE If i\ /I TECHNOLOcTY
Deparmment of Empnesring

Smart contracts for automatize licensing payments

Traditional Smart
Contracts Contracts

CONTRACT <contract>

</contract>
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WHAT ARE THE IMPLICATIONS FROM AN EVENTUALLY
DECENTRALIZED PATENT SYSTEM?

IBM News Room Q

IPwe and IBM Seek to Transform Corporate
Patents With Next Generation NFTs Using
IBM Blockchain

An ecosystem to tokenize patents can allow intellectual
property to be treated as business assets, making
patents easier to license, sell and commercialize

8=|>]alm]vin)

PARIS and ARMONK, N.Y., April 20, 2021 /PRNe!

Contents lises available 2t

LSEVIER joumsl homepage

Government Information Quarterly

Decentralising the patent system

Gaétan de Rassenfosse’, Kyle Higham

e g el L. St
e of vevion Aesrch, Hiwcmbushl Uniersity, Jopen

ABSTRACT

Modern pasent systesma ase o, Inellicenl, expensive, 45 may Fesull 18 Gubcomes 1hat actively harm \Nh-.ﬁ)yhdyuﬂru This paper priposes 4 substaniive e

thiok 2ad b which

bt Sasy baunties, ausourced

examination, sul dymami o ecin, rve gome usheeded do 10t cout of admlmlteiog therm e iy o e pases sy We cxplre b drinand

Iodger .m..,,ur -

108 DET-based patent rrcords systers can eable many poevioady

Bexibie, scalable, and sort

The exie for uch & tassiion s strengihcncd whea oaly conddering e complen bt om0 o proble s acing e pact sy s tun 3

ballanisnd st of sevhaieal solucioes to addsess each e Indrpendcay. Noclog that »

e alia provide. o

Ingad. and arganisational challcagrs (Rt must be ovesrome for suxh charges to be implemeased a scae.

1. Introduction

The core ratioale behind the patent system has not changed since
15¢h century when the first well-documented patent syseem vas con
cocted in Venice {

). By graseing imventors the right 1o exchude others from 3 pevly
discovered sbice of technalogical space, the patert system peovides an

patert document i supposed 1o facilitate knowledge diffision. How.
ever, it has been argued that curent patent systems e oo 3 particu

practically implemented. The potential for DLTs 1o play this role is

posals, many of which
are already discussed in the literatre, are aimed at alleviating well
knows problems asocsated with patent sysicms, including long Frant
Tags (A ; ). igh eves of prens
imvalidity ( ; ), ami
corpeiv pucnieg s

he high risk and cost of litigation (

) 20 mny other problers that have. boen covere s recent years
[ L E ¥ 0% ). We

=
= lasly eficient wamduhn«u\g\hﬂf;mhl exploe many of these isses throughout this work, and explain haw 2
= . and addisionally  modernized patent system can address them

== come with sch high coss 10 socity that many have wodered by It has becomme ciear in pecent years that it is not merely inefficiencies

g
]
o

O
WIPO Work on Blockchain

S

governments should grant these rights at all (5
)

»
and legal systems to which theses offices are duty-bound. It is exsy o

The shortcomings of modem patest systems are
Wie propose a reconfiguration of pateat ecord systems that facilitates
solutions to these problems thiough o

forget that p ces are
trol aver the legal and industrial cavironments i which they operate.

processes and information, in conjunction with increased trams.
parency, fiexibility, and efficency. In particular, we ask whether
distribused ledger techaologics (DLTs) comstitute an appropriate tech.
nical foundation for such a change, and consides how they may be

* Comrespunding suxhoe

pendency times, the deisions
around patent. clg o even y nd
pat curts, are

control of patent officrs {afie & Lo s R, 2 )

Nokia Launches Blockchain-Powered
Marketplace for Data Trading

The marketplace is aimed ot providing enterprises and communioation

service providers acoess fo trusted datasets.

Spotify acquires blockchain startup Mediachain to
solve music’s attribution problem
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Press release

EY and Microsoft launch blockchain solution for
content rights and royalties management for media
and entertainment industry
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WHERE ARE YOU HEADING?

Thank you for your attention!

To discuss further please contact me at:
frank.tietze@eng.cam.ac.uk

Follow the IIPM research group at:

Q @IIPMcambridge
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