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Total Private Investment in AI 
Jan 2018 – Oct 2019

• In 2019, the global private AI investment 
was over $70B

• AI-related startup investments was over $37B, 
M&A $34B, IPOs $5B, and Minority Stake 
valued around $2B 

• Globally, investment in AI startups increased 
from a total of $1.3B raised in 2010 to over 
$40.4B in 2018; funding has increased at an 
average annual growth rate of over 48%

• 58% of large companies surveyed report 
adopting AI in at least one function or 
business unit in 2019, up from 47% in 
2018 AI Index Report – Stanford – 2019, pg 90

https://hai.stanford.edu/research/ai-index-2019


Growth of Global AI Innovation
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• The number of AI journal publications 
grew by 34.5% from 2019 to 2020

• By 2019, nearly 340,000 AI patent 
families and more than 1.6 million AI 
scientific papers were published from 1960 
until early 2018

• This figure compares patent filings with 
scientific publications since 1960 – the 
boom in AI related research in the last 
decade is clear

WIPO Technology Trends 2019 – Artificial Intelligence, pg 40

https://www.wipo.int/publications/en/details.jsp?id=4386


Growth of AI Patent Applications

• Number of AI patents published 
has been steadily increasing in 
the past two decades

• 21,806 patent applications 
published in 2000 to 101,876 
published in 2019 (4.5 times)

• NOTE: 2020 in this chart may 
not be complete due to 
publication restrictions

• There are 85,144 (from 1998 to 
2017) AI patented inventions 
worldwide, and Canada accounts 
for 1,516 AI patented inventions 
– 1.8% 

• Worldwide patent filings in 
AI increased on average by 
31% annually between 2011-
2017

AI Index Report – Stanford – 2021, pg 31

https://hai.stanford.edu/research/ai-index-2021


Growth Driven by Machine Learning & Big Data

5

• Machine learning and AI are not 
two terms for the same thing; AI is 
a broad concept, and machine 
learning is a technique for AI

• Logic programming and fuzzy logic 
are other AI techniques; however, 
machine learning grew significantly 
in the last two decades

• Machine learning is the study of 
algorithms that automatically 
improve through experience

• Machine learning relies on large 
datasets for training – data is 
the limiting factor in building 
competitive machine learning 
technologies

WIPO Technology Trends 2019 – Artificial Intelligence, pg 42

https://www.wipo.int/publications/en/details.jsp?id=4386


Computer Vision is the #1 AI Application
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• Computer vision is mentioned in 49 
percent of all AI-related patents 
(167,038 patent documents), 
growing annually by an average of 
23 percent from 2011-2016 
(21,011 patent applications filed in 
2016). 

• Within computer vision, Biometrics 
is the most-patented application, 
followed by character recognition, 
scene understanding, and image 
and video segmentation

WIPO Technology Trends 2019 – Artificial Intelligence, pg 42

https://www.wipo.int/publications/en/details.jsp?id=4386


Natural Language Processing (NLP) is #2
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• Natural language processing (NLP) 
accounts for 14 percent of all AI-
related patents, followed by speech 
processing (13 percent) 

• Within NLP, the most patented 
application is information 
extraction, followed by semantics, 
general NLP, machine translation, 
and dialogue

WIPO Technology Trends 2019 – Artificial Intelligence, pg 42

https://www.wipo.int/publications/en/details.jsp?id=4386


Deep Learning and Big Data

• The most marked increase in 
patenting activity between 2013 
and 2016 features deep learning, 
a branch of machine learning

• “Garbage in, garbage out”: as 
more and better data is collected, 
AI gets smarter 

• Industry giants have much more 
data than others

• The quality of an AI product is 
defined by the amount and 
quality of the data used for 
training

• Google, Facebook, and others 
may share their algorithms, for 
FREE, but they won’t share their 
data!
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Hacker Noon – Big Challenge in Deep Learning: Training Data

https://hackernoon.com/%EF%B8%8F-big-challenge-in-deep-learning-training-data-31a88b97b282


Global AI Patent Families by Industry 

9

• AI applications emerged in the 
1990’s but boomed after 2011

• This figure illustrates emerging 
trends until 2016

WIPO Technology Trends 2019 – Artificial Intelligence, pg 50

https://www.wipo.int/publications/en/details.jsp?id=4386


Top AI Patent Applicants by Industry
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• Patent applications by companies outnumber 
universities and public research 
organizations

• This table shows individual companies’ AI 
patent portfolio sizes for a wide range of 
applications

• These are the top 20 players for AI 
applications, with patent portfolio counts 
broken down by industry sector

WIPO Technology Trends 2019 – Artificial Intelligence, pg 70

https://www.wipo.int/publications/en/details.jsp?id=4386


Patented Inventions Published 
Over Time Based on Country of 
Origin of Assignee

• China has made a considerable headway in 
patenting AI inventions

• Canada ranks sixth overall

Processing Artificial Intelligence: Highlighting the Canadian Patent Landscape, pg 13

https://www.ic.gc.ca/eic/site/cipointernet-internetopic.nsf/eng/h_wr04776.html


Applications of AI Inventions, by Industry, Patented by:
Canadian Institutions                 and International Institutions  

Processing Artificial Intelligence: Highlighting the Canadian Patent Landscape, pg 35

• Institutions include academic institutions, companies, 
and government departments

• Companies are responsible for 82% of the inventions 

https://www.ic.gc.ca/eic/site/cipointernet-internetopic.nsf/eng/h_wr04776.html


AI Job Postings (AI as share of jobs in each 
industry) in the US, 2020

• Brazil, India, Canada, 
Singapore, and South Africa are 
the countries with the highest 
growth in AI hiring from 2016 to 
2020

• This figure demonstrates AI’s 
share of job postings in each 
industry in the United States 

AI Index Report – Stanford – 2021, pg 88

https://hai.stanford.edu/research/ai-index-2021
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