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Extensive and fast growing use of the
patent system:

» 340,000 patent families
* > 50% of Al-related patents after 2013
TeentEmies e 4,6 mio scientific publications

« Boom in patent filings ~10y after scientific
publications (exception: deep learning)

* Decrease in ratio of scientific papers to

55,660

1500 —

) 1087 1997 2007 2017 inventions:

from 8:1in 2010 to 3:1 in 2016
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IC€)  What are Al-related patent applications about?
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Al techniques: the "how” of Al: advanced forms of statistical
and mathematical models (e.g. machine learning, fuzzy logic)
allowing the computation of tasks typically performed by humans

Al functional applications: the “what” of Al: functions such as
speech or computer vision which can be realized using one or
more Al techniques.

Al application fields: different fields, areas or disciplines where
| Al techniques or functional applications may find application
) (e.g. transportation, agriculture, banking, customer service).

‘ The World Conference on Intellectual Capital for Communities P3
— . - 15th Edition - Championing Innovation in Artificial Intelligence




iC@ From scientific research to industrial applications of Al
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- » 70% of patent dataset
:\spgg;aﬁonﬂelds Functionalapplicgtsi,g:: mention a Combination Of at
| least an Al technique with a
functional application and/or
an application field

Techniques
22,699
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iC@ From scientific research to industrial applications of Al

Intellectual Capital
for Communities

gé;ﬂgn'f{,'w'edge Al functional applications are generally more highly represented in patent families than they are in

scientific publications
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iC‘ Trends: Al Techniques (patents)
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* Machine Learning (ML)
dominance:

40% of all Al-related patents and
90% of techniques-related patents

* Trends within ML*:
Deep learning 175%
Neural networks: 46%

* all trends refer to 2013-2016 average annual growth rate

11 & 12 July 2019 The World Conference ol
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» 20 application fields

» 62% of Al patents refer to = field

» Top 4 categories
(42% of all Al patents):

‘

15%
Transportation
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AFFECTIVE COMPUTING

SOCIAL NETWORKS
SMART CITIES

INTERNET OF THINGS (loT)

e-COMMERCE

ENTERPRIZE COMPUTING

CUSTOMER SERVICE

| predict that in the
next five years, Al
adoption across
multiple industries
— especially outside
the software
industry — will drive
massive global
GDP growth.

Andrew Ng, Landing Al and deeplearning.ai



IC€) Al Application fields growth rates
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Field categories Sub-categories

* Transportation: 32.9% * Aerospace/avionics: 66.7%
 Agriculture: 32.3% « Autonomous vehicles: 42.2%
« Computing in government: 30.3% « Smart cities: 46.9% (networks)
« Banking and finance 27.7%  Affective computing: 37.7%

« Telecommunications: 23% (HCI: emotion recognition)

ﬁ/[ll The Al average annual growth rates for 2013-2016 are remarkably higher than the 10%
] observed for patents across all areas of technology in the same period

11 & 12 July 2019 The World Conference on Intellectual Capital for Communities
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ico Key players in Al (patents)

IBM
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I \ippon Telegraph and Telephone (NTT)
I Stzte Grid Corporation of China (SGCC)

» Top patent applicants: mainly big
corporations

———  Wide patent portfolio spreading
e ——— across different areas; top
— applicants in most of them

e e el P » Specialized players (Baidu in deep

I Ricoh

e l— 2 learning, Facebook, Tencent in

I Clectronics and Telecommunications Research Institute (ETRI)

e networks, Toyota and Bosch in
—— | transportation)
—— " » Specialization/products/market

. University/public reserach organization

e * Industry-specific data

I Zhcjiang University

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Note: Fujitsu includes PFU; Panasonic includes Sanyo; Alphabet includes Google, Deepmind Technologies, Waymo and X Development; Toyota includes
Denso; and Nokia includes Alcatel

11 & 12 July 2019 The World Conference on Intellectual Capital for Communities
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'Cé Top academic players in Al (patenting)
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Key academic players » Top 20 academic patent applicants:

R R 17 patent applicants are Chinese (and

o [ idian University 3 Korean)

i ——— » Top 500 patent applicants: 167 are

bl academic institutions; over 100

% - Chlnese, 20 US and 20 KR, 4 JP and

S —sT 4 EU public research organizations

< [IPOSTECH . cy . . .
I vty of Catfornia * Universities leading patenting activity

, S, Novy In selected Al areas, e.g

7 E— unsupervised learning, distributed
Sty L Al and neuroscience/neurorobotics

11 & 12 July 2019 The World Conference on Intellectual Capital for Communities 11
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iC Geographical distribution of Al patent filing and
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Geography of Al: patent filing vs. publication activity

Speech processing Nat‘l).lrrgcl ‘I;r;?nugage Computer vision

Robotics

Planning and scheduling

I .
I '
I 0"

I Reoublic of Korea

I Germany

S

I China

I zpan

Il Republic of Korea

[ Australia

I S
I /zran
I China

Il Republic of Korea
[l Germany

Il China

HUus

] Japan

|| Republic of Korea

| Germany

Il China

B us

| Japan

| Republic of Korea

| Germany

Knowledge representation

Distributed Al Control methods Predictive analytics

and reasoning

Il China

W us.

| Japan

| Republic of Korea
| Canada

g us

] china

| Japan

| Germany

| Republic of Korea
Jj China

| us.

| Japan

| Republic of Korea
| India

| China

| us.

| Japan

| Republic of Korea

| Canada

0 20,000

al

) Natural language
Robotics processing Computer vision

Distributed Al

Planning and scheduling

I U S
I Chine
I Jovan

I <

I ndia

I U S
I i

I ndia
B vk

I Germany
IS
I china
I Japan

I Germany

B uk
I Chins
s

Bl vk

B ndia

) France
IS
I china
vk

I Germany

B ndia

0 20,000

40,000 60,000

Knowledge representation
and reasoning Speech processing

Predictive analytics

Control methods

S
I China
- Japan

B India

B uk

B us.

B China

| Germany

juk

| France

B us.

[l China

| India

Juk

| Spain

I China

jus.

| Japan

| Republic of Korea
| Iran (Islamic Republic of)

0 20,000



iC‘ Dominance of few corporate players in specific

wamie  geographic areas

Economy

« Patentability criteria across different jurisdictions
* (Lack of) awareness about IP system

 Culture or IP strategy

» Grace period/lack thereof

» Ownership/access to data

* Funding

* Al talent

11 & 12 July 2019 The World Conference on Intellectual Capital for Communities
- 15th Edition -

14



ICQ

e IIVESTMeNnt and acquisitions

for Commu

IIIII

In the Kn wIdg

Economy

* Heavy investment by the private sector in the US and CN

 Acquisition of startups for Al technology and/or talent by big
corporations

* Top Al researchers acquired by private companies
« Some public investment initiatives at national and regional level

11 & 12 July 2019 The World Conference on Intellectual Capital for Communities
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I1C Al creating a new digital divide or bridging it?
e hallenges and opportunities
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 Application of Al across different industries — Al revolutionizing all fields of technology
with a great impact on business, individuals and society

* From academic research to industrial applications — building on academia leadership
in specific areas, acquisition of talent and niche technologies

« Al enhancing other emerging technologies (robotics, I0T, augmented reality....):
indication of future applications

« Application of existing Al to priority areas in different countries (development and/or
adaptation) and creating human-centric Al for the benefit of all (corporations or local
players); use of patented technologies in other jurisdictions (public domain)

Al talent — necessary for Al development and implementation (future workforce)
* Funding (public and private) and business ecosystems

« Access to data and use of specialized data (regulation)

. Supportlve ecosystem pollc% education, business, legislation)

& 12 July 2019 orld Conference on Intellectual Capital for Communltles 16
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https://www.wipo.int/tech trends/en/artificial intelligence

Irene.Kitsara@wipo.int
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