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Foreword

The Foundation for Intellectual Property, Institute of Intellectual Property conducted the
2017 Collaborative Research Project on Harmonization of Industrial Property Right Systems under
a commission from the Japan Patent Office (JPO).

Various medium-term issues need to be addressed to encourage other countries to introduce
industrial property right systems helpful to the international expansion of Japanese companies and
to harmonize the industrial property right systems of major countries, including Japan. Accordingly,
this project provided researchers well-versed in the Japanese industrial property right systems with
an opportunity to carry out surveys and collaborative research on these issues with the goal of
promoting international harmonization of industrial property right systems through use of the
research results and researcher networks.

As part of this project, we invited researchers from abroad to engage in collaborative
research on the target issues. This report presents the results of research conducted by Mr.
Devarapalli, Pratap, Masters of Law Student, Queensland University of Technology, Australia, an
invited researcher at our Institute.” We hope that the results of his research will facilitate
harmonization of industrial property right systems in the future.

Last but not least, we would like to express our sincere appreciation for the cooperation of all

concerned with the project.

Institute of Intellectual Property
Foundation for Intellectual Property
March 2019

* Period of research in Japan: From July 23, 2018, to August 25, 2018
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Abstract

Artificial intelligence (Al) is immensely capable of questioning this human ‘self-awareness’
by replicating the human potential to think, sense and also to make decisions in any knowledge
field. Advanced research in Al has identified increasingly diverse applications of Al all over the
globe. One of the crucial aspects of these Al programs is; even though the instructions have been
given by the programmers, the final creative output is sometimes generated by intelligent machines
by taking decisions by themselves based on the dense neural networks. In view of the above, some
argue that the inventorship rights for such inventions should be owned by intelligent machines.
Nevertheless, researchers and legal experts suggest that the inventions developed by machines will
always need human intervention and creative input. In this regard, this research focuses on
inventorship and ownership issues in relation to inventions developed by humans using AI. This
report has tried to resolve these issues by analyzing the statutes and case laws of US, UK, India
and Japan. In addition, this report provides the opinions of technological and legal experts. Lastly,
the report provides author's suggestions and recommendations which have proposed a framework
model that would be helpful to decide the ownership and inventorship of inventions developed by

humans using AL

Summary
I. Introduction

Human self-reference happens any time when we say ‘I’. Artificial intelligence (Al) is
immensely capable of questioning this human ‘self-awareness’ by replicating the human potential to
think, sense and also to make decisions in any knowledge field." Machine learning is a major class
of artificial intelligence that enables machines to learn from their experiences without being
explicitly programmed.” Machine learning has evolved from the studies of pattern recognition and
computational learning theory in artificial intelligence.’ It reconnoiters the construction and study of

algorithms that can learn from the provided data and make predictions or decisions accordingly.”

' Colin Conwell, ARTIFICIAL INTELLIGENCE IS NOT ABLE TO 'PRESS THE DELETE KEY' ON HUMANITY JUST YET, THE GUARDIAN (2015),
https://www.theguardian.com/commentisfree/2015/sep/27/artificial-intelligence-wont-press-delete-key-humanity-yet (last visited
Sep 17, 2018).

2 Arthur L. Samuel, Some Studies in Machine Learning Using the Game of Checkers. II—Recent Progress, In: Levy D. N. L. (eds)
Computer Games I, Springer, New York, NY (1988).

3 William L. Hosch, MACHINE LEARNING, ENCYCLOPZDIA BRITANNICA (2016),
https://www.britannica.com/technology/machine-learning (last visited Sep 17, 2018).

4 Peter Wittek, Pattern Recognition and Neural Networks, in Quantum Machine Learning, 63-71, Academic Press, Cambridge, MA
(2014).



Remarkably, when these machine learning approaches are applied to creative works of the real world
such as literary works, art and music, these algorithms are actually learning from the input of the
programmers and delivering creative outputs by taking their own decisions on how the final output
should look. One of the crucial aspects of these artificial intelligence programs is; even though the
instructions have been given by the programmers, the final creative output is generated by intelligent
machines by taking decisions by themselves based on the neural networks that are similar to the
human thought process.

There have been increasingly diverse applications of machine learning and artificial
intelligence all over the globe. “Can we take what humans think is beautiful and creative and try to
put that into an algorithm? I don't think it's going to be possible for quite a while” says Jason Toy
the CEO of an upcoming company working in artificial intelligence’. Even though, many experts
raised questions on the creative aspects of machine learning and artificial intelligence, there have
been many instances where the intelligent machines have proved their creative efficacy.® Recently
a news agency received a grant by Google to develop an intelligent program that would write
almost 30,000 local news articles a month.” The Next Rembrandt, a 3D printed artwork created by
an intelligent program is based on 168,263 Rembrandt painting fragments.®

Nevertheless, researchers and legal experts still argue that the inventions developed by
machines will always need human intervention and creative input. With the support of such
arguments, experts deny the idea of providing inventorship and ownership rights to intelligent
machines.” In this regard, this research focuses on inventorship and ownership issues in relation to

inventions developed by humans using Al.

’ IBM, The quest for Al creativity, (2015),
https://www.ibm.com/watson/advantage-reports/future-of-artificial-intelligence/ai-creativity.html (last visited Sep 17, 2018).

® R.L. Adams, 10 POWERFUL EXAMPLES OF ARTIFICIAL INTELLIGENCE IN USE TODAY, FORBES (2017),
https://www.forbes.com/sites/robertadams/2017/01/10/10-powerful-examples-of-artificial-intelligence-in-use-today/#100d11¢3420
d (last visited Sep 17, 2018).

7 Julia Gregory, PRESS ASSOCIATION WINS GOOGLE GRANT TO RUN NEWS SERVICE WRITTEN BY COMPUTERS, THE GUARDIAN(2017),
https://www.theguardian.com/technology/2017/jul/06/press-association-wins-google-grant-to-run-news-service-written-by-comput
ers (last visited Sep 17, 2018).

8 Tim Nudd, INSIDE 'THE NEXT REMBRANDT: How JWT GOT A COMPUTER TO PAINT LIKE THE OLD MASTER, ADWEEK (2016),
http://www.adweek.com/brand-marketing/inside-next-rembrandt-how-jwt-got-computer-paint-old-master-172257/ (last visited Sep
22,2018).

? James Grimmelmann, There's No Such Thing as a Computer-Authored Work - And It's a Good Thing, Too, 39 COLUMBIA
JOURNAL OF LAW & THE ARTS, 403 (2016).



II. Interpretation of Provisions and Precedents: Inventorship and Ownership
perspective

1. United States (US)

Patent law of US is one of advanced patent laws all over the globe.'® Analysis of specific
sections and provisions of the US patent law would provide a better understanding of issue in
question and would help to develop a solution for ownership issues related to inventions using Al
35 USC 100 of US Patent act provides a list of ‘Definitions’ that describes some important words
that are useful for this study. According to 35 USC 100 (a)!" of United States Patent Act, “the term
‘invention’ means invention or discovery.” According to 35 USC 100 (f)'* of United States Patent
Act, “the term ‘nventor’ means the individual or, if a joint invention, the individuals collectively
who invented or discovered the subject matter of the invention.” Similarly, Section 35 USC 100
(2)" of United States Patent Act defines the terms "joint inventor" and "co-inventor" as “any one
of the individuals who invented or discovered the subject matter of a joint invention.” According to
35 USC 116 (a)* of United States Patent Act, Joint inventions are described as “When an
invention is made by two or more persons jointly, they shall apply for patent jointly and each make
the required oath, except as otherwise provided in this title. Inventors may apply for a patent jointly
even though (1) they did not physically work together or at the same time, (2) each did not make
the same type or amount of contribution, or (3) each did not make a contribution to the subject

matter of every claim of the patent.”
2. United Kingdom (UK)

The current legislation of UK relating to patents consists primarily of the Patents Act 1977
amended and supplemented by the Copyright, Designs and Patents Act 1988 and the Patents Act
2004 and the Patents (Compulsory Licensing and Supplementary Protection Certificates)
Regulations 2007."> According to Section 7(3) of the UK Patents Act 1977, ““inventor” in relation

to an invention means the actual deviser of the invention and “joint inventor” shall be construed

19 Donald Chisum & Janice M. Mueller, U.S. PATENT LAW SNAPSHOT, AUGUST 2015: SUPREME COURT THROTTLES BACK WHILE
FEDERAL CIRCUIT SHIFTS INTO HYPERDRIVE, SSRN (2015), https://ssrn.com/abstract=2649023 (last visited Sep 17, 2018).

" See 35 U.S.C.S § 100(a) (2018).

12 See 35 U.S.C.S § 100(f) (2018).

13 See 35 U.S.C.S § 100(g) (2018).

1 See 35 U.S.C.S § 116(a) (2018).

'S Patents: the basics, Out-Law.com - Legal news and guidance from Pinsent Masons, https://www.out-law.com/page-5699 (last
visited Jul 31, 2018).
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accordingly.”'® The Patent Act of UK has detailed only the definition of the inventor and didn’t
address the issue of inventorship.

Manual of Patent Practice (MoPP) of UK has provided a better understanding on the concept
of “inventor” and “inventorship”. Section 7.12'" of MoPP has dealt with the inventorship issue
detailing that “a two-step approach was necessary to determine inventorship. One must first
identify the inventive concept and then determine who devised that concept.” with reference to
Henry Brothers (Magherafelt) Ltd v The Ministry of Defence and the Northern Ireland Office.”® Tt
is clearly described in the Section 7.12.1" of MoPP, that “identifying the inventive concept is the
primary step during the identification of inventorship. In Stanelco Fibre Optics Ltd’s
Applications,”® Christopher Floyd QC, sitting as a Deputy Judge in the Patents Court, commented
“It is clear that a mechanistic, element by element approach to inventorship will not produce a fair
result. If A discloses a new idea to B whose only suggestion is to paint it pink, B should not be a
joint inventor of a patent for A’s product painted pink. That is because the additional feature does
not really create a new inventive concept at all. The feature is merely a claim limitation, adequate
to overcome a bare novelty objection, but having no substantial bearing on the inventive concept.
Patent agents will frequently suggest claim limitations, but doing so does not make them joint
inventors. Some stripping of a claim of its verbiage, may be necessary to determine the inventive
concept, and consequently the inventor.” This statement was approved by the Court of Appeal in
Markem Corp v Zipher Ltd.*" In the case of joint inventorship, the question is therefore whether all

parties are jointly responsible for devising the inventive concept.”
3. India

According to Section 2(1)(j) of the Indian Patent Act 1970, “invention” means a new product
or process involving an inventive step and capable of industrial application.”” Similarly, Section 6
of Indian Patent Act 1970 defines persons entitled to apply for patents.” Specifically, Section
6(1)(a) states that “a person must be “true and first inventor” of an invention.” Section 2(1)(y) of
Indian Patent Act 1970 details that “true and first inventor” does not include either the first

importer of an invention into India, or a person to whom an invention is first communicated from

16 See Section 7(3), The Patent Act 1977, UK.

17 Manual of Patent Practice. [MoPP] § 7.12 (2018).

'8 Henry Brothers (Magherafelt) Ltd v The Ministry of Defence and the Northern Ireland Office [1999] RPC 442.
19 Manual of Patent Practice. [MoPP] § 7.12.1 (2018).

2 Stanelco Fibre Optics Ltd s Applications [2005] RPC 15.

2! Markem Corp v Zipher Ltd [2005] RPC 31.

22 See Section 2(1)(j), Indian Patent Act 1970.

2 See Section 6, Indian Patent Act 1970.
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outside India®*. The Indian Patent Act 1970, has addressed only some basic aspects of the
“invention” and a definition of detailing “true and first inventor”. However, [the Act] didn’t
address the issue of inventorship and the kind of efforts a person should input to be an inventor or
one of the inventors of a patentable invention. In this regard, it is considered that the approach to
determine and identify the inventorship is left for subjective interpretation.

Identification of inventorship becomes more critical when there are multiple inventors from
the same organizations or different organizations that have jointly provided inputs to the invention.
The controller of patents during National Institute of Virology vs. Mrs. Vandana Bhide have made
specific conclusions on the issue of inventorship.”> Based on the above hearing, a list of factors has
been provided to be considered for assessing the inventorship status of an individual. If an
individual has to be considered as an inventor, he/ she should have made an intellectual
contribution in achieving the final results of the research work leading to a patent. It is further
detailed that “a person who has not contributed intellectually to the development of an invention is
not entitled to be included as an inventor” and “a person who provides ideas to produce the ‘germ
of the invention’ need not him or herself carryout the experiments. The person may take help of
others. Such persons who have helped in conducting experiments, constructing apparatus etc.

without providing any intellectual inputs are not entitled to be named as inventors.”
4. Japan

According to a recent update, Japan already holds numerous patents in Al and, as at
November 2016, was reported to have more patents in this area than any other country in the
world.?® According to Article 2 (1) of Japanese Patent Act, “‘Invention’ means the highly
advanced creation of technical ideas utilizing the laws of nature.””’ Japanese Patent Act didn’t
provide any particular definition to “Inventor”. However, different case laws have answered the
question of “Inventorship.”

A decision in the IP High court of Japan has provided detailed understanding on inventorship.
In the case, Judge Ueda Hiroyuki has provided summary judgment describing that “In accordance
with Article 2 (1) and the main paragraph of Article 29 (1) of the Japanese Patent Act, as well as the
judgment of the First Petty Bench of the Supreme Court of October 13, 1977, which decided on the

2 See Section 2(1)(y), Indian Patent Act 1970.

% Rajeev Kumar & Pankaj Musyuni, WHO CAN BE NAMED AS INVENTOR- AN INDIAN PERSPECTIVE, LEXORBIS, https:/www.
lexorbis.com/who-can-be-named-as-inventor-an-indian-perspective/ (last visited Aug 2, 2018).

%6 Charlotte Walker Osborn, ARTIFICIAL INTELLIGENCE FORGES AHEAD OF THE LAW, EVERSHEDS SUTHERLAND (2017), https://www.
eversheds-sutherland.com/global/en/what/articles/index.page? ArticleID=en/tmt/Artificial Intelligence forges ahead of the law
(last visited Aug 9, 2018).

27 See Article 2(1) of Japanese Patent Act 1959.



completion of an invention, an inventor is a person who was involved in the highly advanced
creation of technical ideas utilizing the laws of nature, in other words, a person who was involved
in the creative activity of structuring the technical ideas concretely and objectively enough to

2 The judge had also provided some

enable a person ordinarily skilled in the art to work it.
guidelines on “who is not an inventor” saying “[i] a person who took charge of general
management for his/her subordinate researchers as a manager; [ii] a person who gave general
advice or instructions; [iii] a person who merely compiled data or conducted experiments as an
assistant according to the instructions of the researcher; and [iv] a person who assisted or entrusted
the completion of invention by funding the inventor or providing facilities such as the use of
equipment.” In addition, the judge added “In order to become an inventor, it is not necessary for a
person to be involved in every process and it would be sufficient to be involved in the creation of
the invention jointly with others. Yet, in order for multiple persons to become joint inventors, such
persons must make a substantial contribution in the process of conceiving of an idea to solve the
problem and giving a concrete form to the idea under an integral and continuous cooperative
relationship.” A research report entitled”” “Inventorship of Multinational Inventions” developed by
“International Association for the Protection of Intellectual Property (AIPPI)” presented at the
AIPPI Congress, Rio de Janeiro, October 2015 has provided interesting insights on the inventorship

aspects in different countries including Japan.

II1. Review of Expert opinions

Since industrial revolution, humans have been assisted by different machines in many ways
that are also part of different inventions. The rise of intelligent machines and their involvement in
the development of an invention has been increased in the past few decades.”® Now a days,
developing an invention with the assistance of AI would usually involve efforts different
individuals and different levels of inventive process. This scenario has led to inventorship issues in
relation to inventions that are developed by humans using Al. Intellectual Property and technology
experts all over the globe have different views and opinions on patent ownership and inventorship
aspects of inventions developed by humans using Al.

In a meeting at WIPO headquarters on July 31, 2018, WIPO Director General Francis Gurry
and United Arab Emirates (UAE) Minister of State for Artificial Intelligence Omar bin Sultan Al
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Olama discussed Al big data and IP, as well as the importance of international cooperation.”’ The
discussion covered specific applications of Al to IP administration. After the meeting, WIPO
Director General Francis Gurry opined that “We need international cooperation in this area to
ensure that the new technologies can be used for the benefit and welfare of humankind...I hope that
WIPO will be able, led by its member states to stimulate the discussion on the very important

question of ownership which really governs access to data and also to algorithms.”*?

IV. Personal Interviews

As a part of research, personal interviews have been conducted to understand the issues
related to inventorship and ownership aspects of invention developed using Al. The interviews
have been conducted with two experts, one of them is Mr. Hideto Kohno, a registered patent
attorney in Japan with experience in filing patents in relation to Al. The second person is Prof.
Hayaru Shono, a technology expert who has been working on AI and machine learning
technologies in different projects. In-depth analysis and insights from personal interviews are

provided in the main text of this report.

V. Author's Opinions and Recommendations

Digital revolution has boosted the use of computers in day to day life and computers have
become part of human inventions.” Emergence of Al has eased the efforts of humans in the
process of developing new inventions.** However, the creative input or idea for an invention has
been from the human brain.”> Now a days, the number of inventions that are developed using Al
has been increased tremendously.”® There have been arguments that Al has been providing the
creative input in some inventions and hence they should be provided with inventorship or
ownership rights.”” Yet, it is suggested that we should first look into the human inventorship issues

on inventions using Al. Comparative analysis of the specific statutes and provisions of US, UK,

3! World Intellectual Property Organization (WIPO), WIPO DIRECTOR GENERAL AND UAE Top Al OFFICIAL Discuss Al & IP,
32YOUTUBE (2018), https://www.youtube.com/watch?v=00ER 1isSIWk (last visited Aug 9, 2018).
1d.

3 Erik Brynjolfsson & Andrew McAfee, Race against the machine: how the digital revolution is accelerating innovation, driving
productivity, and irreversibly transforming employment and the economy, Digital Frontier Press, Lexington, MA (2011).

3% Chih-Wen Chang, Hau-Wei Lee & Chein-Hung Liu, 4 Review of Artificial Intelligence Algorithms Used for Smart Machine Tools,
INVENTIONS, 3(3), 41 (2018).

3% See Grimmelmann, supra note 9.

%% Jain Cockburn, Rebecca Henderson & Scott Stern, The Impact of Artificial Intelligence on Innovation, NBER CONFERENCE ON
RESEARCH ISSUES IN ARTIFICIAL INTELLIGENCE (2017).

37 Ryan B Abbott, Patenting the Output of Autonomously Inventive, 10 LANDSLIDE16-22 (2017); Modkova Antonia & Hemma
Vara, The robot revolution-reinventing inventorship, INTELLECTUAL PROPERTY FORUM: JOURNAL OF THE INTELLECTUAL AND
INDUSTRIAL PROPERTY SOCIETY OF AUSTRALIA AND NEW ZEALAND, No. 111, 11-18 (2018).
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India and Japan has provided a better understanding of the inventorship and ownership issues of
inventions developed using Al. Review of expert opinions and insights from the personal
interviews has shed light on the practical aspects of the research issue. Considering the outcomes of
the above research analysis, a legal framework model has been developed that would be helpful for
inventors and stakeholders to decide inventorship and ownership rights on inventions developed

using Al

VI. Conclusion

The pace of technological advancement has been gradually increasing every day. Artificial
Intelligence is one of the most advancing technologies that is throwing challenges to the legal
systems all over the globe including IP laws. Issues in relation to patent inventorship and ownership
have been handled by different courts previously however, involvement of different experts and
companies in the process of development of an invention using Al has increased the complexity of
determining inventorship and ownership. Moreover, the applications of Al in different scientific
fields has added more complexity to the issue as this increases the involvement of experts and
companies of different expertise. After the careful analysis of different patent systems and
considering opinions of different legal and technology experts through literature review and personal
interviews, it is suggested that signing contract agreements before the collaboration would be helpful
to prevent the ownership disputes in future. Similarly, a decision on inventorship can be taken by
following the framework model proposed in this report. Lastly, it is advised that the future inventions
of AI should not only be directed towards the betterment of Al but should also benefit the

humankind.
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1. Introduction

Artificial intelligence (AI) is immensely capable of questioning the human ‘self-awareness’ by
replicating the human potential to think, sense and also to make decisions in any knowledge field.'
Machine learning is a major class of artificial intelligence that enables machines to learn from their
experiences without being explicitly programmed.” Machine learning has evolved from the studies
of pattern recognition and computational learning theory in artificial intelligence.’ It reconnoiters
the construction and study of algorithms that can learn from the provided data and make predictions
or decisions accordingly.® Curiously, these artificial intelligence programs are learning from the
input of the programmers and delivering innovative outputs by taking their own decisions on how
the final output should look. One of the crucial aspects of these artificial intelligence programs are;
even though the instructions have been given by the programmers, the final creative output is
generated by intelligent machines by taking decisions by themselves based on the dense neural
networks that are similar to the human thought process.

Humans have been developing advanced technologies for their sophisticated life style. Some of
these inventions may be capable for protection through patent law. However, now a days, human
inventors are more often being assisted by intelligent software systems and are even co-creating
works with intelligent machines. In some instances, the inventive process is entirely left up to such
systems. Artificial intelligence has emerged rapidly in the past couple of decades and have gifted us
effective web search,’ practical speech recognition,® self-driving cars’ and a vastly improved
understanding of the human genome.® Recent market research has revealed that investments in
artificial intelligence are estimated to raise from $640 million in 2016 to $37 billion by 2025.°
Moreover, recent statistics released by a market intelligence firm forecasts that the revenue

generated from the direct and indirect application of software based on artificial intelligence will
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https://www.theguardian.com/commentisfree/2015/sep/27/artificial-intelligence-wont-press-delete-key-humanity-yet (last visited
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Computer Games I, Springer, New York, NY (1988).
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(2014).
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grow from $1.4 billion in 2016 to $59.8 billion by 2025.'° Similarly, a recent study revealed that
technology giants such as Google and Baidu spent almost $20 billion to $30 billion on artificial
intelligence in 2016, with 90% of this spent on R&D and deployment, and 10% on Al acquisitions."'

There have been increasingly diverse applications of machine learning and artificial
intelligence all over the globe. “Can we take what humans think is beautiful and creative and try to
put that into an algorithm? I don't think it's going to be possible for quite a while” says Jason Toy
CEO of an upcoming company working in artificial intelligence'>. Even though, many experts
raised questions on the creative aspects of machine learning and artificial intelligence, there have
been many instances where the intelligent machines have proved their creative efficacy.”” Recently
a news agency received a grant by Google to develop an intelligent program that would write
almost 30,000 local news articles a month."* The Next Rembrandt, a 3D printed artwork created by
an intelligent program is based on 168,263 Rembrandt painting fragments.'> Nevertheless,
researchers and legal experts still argue that the inventions developed by machines will always
need human intervention and creative input. With the support of such arguments, experts deny the
idea of providing inventorship and ownership rights to intelligent machines.'®

In this scenario, different questions arise on the patent inventorship and ownership rights of
inventions developed by persons with the assistance of Artificial Intelligence. Questions such as
“Who is the rightful owner of the invention developed using Artificial Intelligence? Is it the one who
created the AI? Or the one who operated?” Similar questions are challenging the patent laws of
different jurisdictions all over the world to identify the rightful owner and inventor of an invention
developed using artificial intelligence. In this regard, this research report focuses on inventorship
and ownership issues in relation to inventions developed by humans using Al. Initially, this report
analyzes and examines relevant provisions and case laws of US, UK, India and Japan. Additionally,

this report sheds some light on the opinions of technological and legal experts in relation to the
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research issue. Lastly, this report provides author's suggestions and recommendations and further
proposes a framework model that would be helpful for different patent systems around the globe in
deciding the inventorship and ownership of inventions developed by humans through artificial

intelligence.

1. Artificial Intelligence and Patent Ownership, Inventorship: Issues to Consider

Intelligent machines are being used in different industrial sectors specifically in research and
development. Al assists inventors to develop an invention more efficiently in less time. Patent
ownership and inventorship issues occur when there are more than one person or organization
involved in developing patentable inventions. These ownership and inventorship issues are more
likely to occur in the case of inventions assisted by Al. Patent ownership issues arise in the absence
of contract agreements between the collaborating companies. Let’s assume that a Pharmaceutical
company (A) takes assistance of an Al company (B) to develop an Al model. In the absence of a
contract agreement it would be tough to decide the ownership of inventions developed during
collaboration (Fig.1). Similarly, inventorship issues occur in between two individual inventors
working in the development of an invention using Al. Let’s assume that one inventor (A) has
developed an Al program and another inventor (B) has taken assistance of that Al program to
create a patentable invention. In a scenario where both individuals are not interested in joint
inventorship, it would be tough to decide the inventorship of final invention; if Al program is found

to be the only creative aspect of the final invention (Fig.1).
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Figure 1. Issues related to inventorship and ownership of inventions developed with the assistance of Artificial

Intelligence.

II. Interpretation of Provisions and Precedents: Inventorship and Ownership
perspective

1. United States (US)

Patent law of US is one of advanced patent systems all over the globe.'” Analysis of specific
sections and provisions of the US patent law would provide a better understanding of issue in
question and would help to develop a solution for inventorship and ownership issues related to
inventions using Al. Section 35 USC 100 of US Patent Act provides a list of ‘Definitions’ that
describes some important words that are useful for this study. According to Section 35 USC 100
(a)'® of US Patent Act, “the term ‘invention’ means invention or discovery.” According to Section
35 USC 100 (0" of US Patent Act, “the term ‘inventor’ means the individual or, if a joint
invention, the individuals collectively who invented or discovered the subject matter of the

invention.” Similarly, Section 35 USC 100 (g)*° of US Patent Act defines the terms "joint inventor"

17 Donald Chisum & Janice M. Mueller, U.S. PATENT LAW SNAPSHOT, AUGUST 2015: SUPREME COURT THROTTLES BACK WHILE
FEDERAL CIRCUIT SHIFTS INTO HYPERDRIVE, SSRN (2015), https://ssrn.com/abstract=2649023 (last visited Sep 17, 2018).

'8 See 35 U.S.C.S § 100(a) (2018).

19 See 35 U.S.C.S § 100(f) (2018).

20 See 35 U.S.C.S § 100(g) (2018).



and "coinventor" as “any one of the individuals who invented or discovered the subject matter of a
joint invention.” Likewise, according to Section 35 USC 116 (a)*' of US Patent Act, Joint
inventions are described as “When an invention is made by two or more persons jointly, they shall
apply for patent jointly and each make the required oath, except as otherwise provided in this title.
Inventors may apply for a patent jointly even though (1) they did not physically work together or at
the same time, (2) each did not make the same type or amount of contribution, or (3) each did not
make a contribution to the subject matter of every claim of the patent.”

Furthermore, analysis of United States Patent and Trademark Office (USPTO) Manual of
Patent Examining Procedure (MPEP) has provided in-depth details about the individual and joint

ownership. According to the Article 301(1V),*

an individual entity may own the entire right, title
and interest of the patent property. This occurs where there is only one inventor, and the inventor
has not assigned the patent property. Alternatively, it occurs where all parties having ownership
interest (all inventors and assignees) assign the patent property to one party”. Similarly, Article
2137.01(11) of USPTO’s MPEP provides that “the threshold question in determining inventorship is
who conceived the invention. Unless a person contributes to the conception of the invention, he is
not an inventor.”* Likewise, the succeeding Article 2137.01 (III) of USPTO’s MPEP delivers a
clear understanding of the inventorship that reads “as long as the inventor maintains intellectual
domination over making the invention, ideas, suggestions, and materials may be adopted from
others.”**In addition, Article 2137.01 (V) of USPTO’s MPEP provides a detailed view of joint
inventorship; it provides that “[T]he statute neither states nor implies that two inventors can be
‘joint inventors’ if they have had no contact whatsoever and are completely unaware of each other's
work.” What is required is some “quantum of collaboration or connection.” In other words, “[f]or
persons to be joint inventors under Section 116, there must be some element of joint behavior,
such as collaboration or working under common direction, one inventor seeing a relevant report
and building upon it or hearing another’s suggestion at a meeting.”

For example; There is a situation where there are two persons assumed to be involved in an
invention using Al, one (A) who has developed the Al program and the other one (B) who has
taken assistance of that Al program to create a patentable invention. According to the provisions
described in US patent law and the examples provided by the MPEP, the inventorship rights over
the patentable invention would be given only to person (B) who has individually developed the

patentable invention if his/ her claims doesn’t include Al program developed by another person (A).

2l See 35 U.S.C.S § 116(a) (2018).

2 Manual Pat. Examining Proc. [MPEP] § 301(IV) (2015).

# Manual Pat. Examining Proc. [MPEP] § 2137.01(II) (2015).
2% Manual Pat. Examining Proc. [MPEP] § 2137.01(V) (2015).
2 See 35 U.S.C.S § 116 (2018).



However, there is a chance of joint inventorship, if the person (B) (who has developed patentable
invention) takes intellectual inputs from the person (A) (who has developed the Al program) to
creatively apply the Al program for developing a patentable invention. Regarding the ownership
issue, both the individuals would be considered as joint owners if there is no legal contract or
agreement between the two individuals detailing the extent of use of Al program. However, if there
is an existing contract between two individuals detailing the ownership rights, the rights would be
allocated according to the rules of the contract agreement on which both individuals have accepted

and signed.
2. United Kingdom (UK)

The current legislation of UK relating to patents consists primarily of the Patents Act 1977
amended and supplemented by the Copyright, Designs and Patents Act 1988 and the Patents Act
2004 and the Patents (Compulsory Licensing and Supplementary Protection Certificates)
Regulations 2007.%° According to Section 7(3) of the UK Patents Act 1977, ““inventor” in relation
to an invention means the actual deviser of the invention and “joint inventor” shall be construed
accordingly.”®’ The Patent Act of UK has detailed only the definition of the inventor and didn’t
address the issue of inventorship.

Manual of Patent Practice (MoPP) of UK has provided a better understanding on the concept
of “inventor” and “inventorship”. Section 7.12*® of MoPP has dealt with the inventorship issue
detailing that “a two-step approach was necessary to determine inventorship. One must first
identify the inventive concept and then determine who devised that concept.” with reference to
Henry Brothers (Magherafelt) Ltd v The Ministry of Defence and the Northern Ireland Office.” Tt
is clearly described in Section 7.12.1*° of MoPP, that “identifying the inventive concept is the
primary step during the identification of inventorship. In Stanelco Fibre Optics Ltd’s
Applications,”" Christopher Floyd QC, sitting as a Deputy Judge in the Patents Court, commented
that “It is clear that a mechanistic, element by element approach to inventorship will not produce a
fair result. If A discloses a new idea to B whose only suggestion is to paint it pink, B should not be
a joint inventor of a patent for A’s product painted pink. That is because the additional feature does

not really create a new inventive concept at all. The feature is merely a claim limitation, adequate

26 Patents: the basics, Out-Law.com - Legal news and guidance from Pinsent Masons, https://www.out-law.com/page-5699 (last
visited Jul 31, 2018).

27 See Section 7(3), The Patent Act 1977, UK.
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to overcome a bare novelty objection, but having no substantial bearing on the inventive concept.
Patent agents will frequently suggest claim limitations, but doing so does not make them joint
inventors. Some stripping of a claim of its verbiage, may be necessary to determine the inventive
concept, and consequently the inventor.” This statement was approved by the Court of Appeal in
Markem Corp v Zipher Ltd.** In the case of joint inventorship, the question is therefore whether all
parties are jointly responsible for devising the inventive concept.

Similarly, Section 7.1 2.2% of MoPP details that “The inventive concept may reside in more
than an idea and may encompass the means of realization of that idea.** Where the invention
consists of a combination of individually known elements, the inventor is the person who in
substance made the combination rather than one who merely contributed to it;*> whilst the Court of
Appeal disagreed with Jacob J on the facts of this case, it did not disagree with the principle. In
Statoil ASA v University of Southampton,”® the hearing officer held that if the thrust of the
disclosure is that the invention covers a broad area, it would be wrong to determine inventorship
and entitlement solely by considering only a narrow subset of that area.”

According to Section 7.12.4°7 of MOoPP, Stanelco Fibre Optics Ltd’s Applications™
demonstrated that “more than a theoretical proposal is required to be an “actual deviser”. An
antecedent worker responsible for an initial prompt without which the invention might never have
been made but with no idea as to whether it could actually be done or how it might be done could
never be an inventor.” Christopher Floyd QC (sitting as Deputy Judge) continued in this case: “But
where the antecedent worker comes up with and communicates an idea consisting of all of the
elements in the claim, even though it is just an idea at that stage, it seems to me that he or she will
normally, at the very least, be an inventor of the claim. What US patent law calls ‘reduction to
practice’ is not, it seems to me, a necessary component of a valid claim to any entitlement.”
Similarly, Section 7.12.5% of MoPP provides details about claim of inventorship refereeing to
Statoil ASA v University of Southampton™ where the hearing officer held that “contributing
information that cannot really be said to have an owner - and that might include the knowledge of
an expert - may not be sufficient to justify a claim to entitlement.”

For example; there is a scenario of two persons assumed to be involved in an invention using

Al, one (A) who has developed the Al program and the other one (B) who has taken assistance of

32 Markem Corp v Zipher Ltd [2005] RPC 31.
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that Al program to create a patentable invention. According to provisions described in the MoPP of
UK with reference to different case laws, it can be determined that the person who identified and
devised the inventive concept would be provided with inventorship rights. During the development
of the patentable invention if person (B) has taken assistance of person (A) to use the program and
if the person (A’s) inputs have led to any valid claim of the patentable invention then, person (A)

may also claim inventorship rights over the inventions of person (B).
3. India

According to Section 2(1)(j) of the Indian Patent Act 1970, “invention” means a new product
or process involving an inventive step and capable of industrial application.*' Similarly, Section 6
of Indian Patent Act 1970 defines persons entitled to apply for patents.*” Specifically, Section
6(1)(a) states that “a person must be “true and first inventor” of an invention.” Section 2(1)(y) of
Indian Patent Act 1970 details that “true and first inventor” does not include either the first
importer of an invention into India, or a person to whom an invention is first communicated from
outside India*’. The Indian Patent Act 1970, has addressed only some basic aspects of the
“invention” and a definition of detailing “true and first inventor”. However, the Act didn’t address
the issue of inventorship and the kind of efforts a person should input to be an inventor or one of
the inventors of a patentable invention. In this regard, it is considered that the approach to
determine and identify the inventorship is left for subjective interpretation.

Identification of inventorship becomes more critical when there are multiple inventors from
the same organizations or different organizations that have jointly provided inputs to the invention.
The controller of patents during National Institute of Virology vs. Mrs. Vandana Bhide have made
specific conclusions on the issue of inventorship.** Based on the above hearing, a list of factors has
been provided to be considered for assessing the inventorship status of an individual. If an
individual has to be considered as an inventor, he/ she should have made an intellectual
contribution in achieving the final results of the research work leading to a patent. It is further
detailed that “a person who has not contributed intellectually to the development of an invention is
not entitled to be included as an inventor” and “a person who provides ideas to produce the ‘germ
of the invention’ need not him or herself carryout the experiments. The person may take help of

others. Such persons who have helped in conducting experiments, constructing apparatus etc.

1 See Section 2(1)(j), Indian Patent Act 1970.

42 See Section 6, Indian Patent Act 1970.

# See Section 2(1)(y), Indian Patent Act 1970.
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without providing any intellectual inputs are not entitled to be named as inventors.”

For example; there is a scenario of two persons assumed to be involved in an invention using
Al, one (A) who has developed the Al program and the other one (B) who has taken assistance of
that Al program to create a patentable invention. Considering the provisions and the hearings from
case studies in India, person (B) will be considered as the only inventor of his invention as there
is not intellectual effort of person (A) in person (B’s) invention. Here, person (B) has only taken
assistance of the AI program developed by person (A) and person (A) has not intellectually
contributed to the development of person (B’s) invention. In this regard, person (A) is not entitled

to be included as an inventor in person (B’s) patent application.
4. Japan

According to a recent update, Japan already holds numerous patents in Al and, as at
November 2016, was reported to have more patents in this area than any other country in the
world.* According to Article 2 (I) of Japanese Patent Act, “‘Invention’ means the highly

advanced creation of technical ideas utilizing the laws of nature.”*

Japanese Patent Act didn’t
provide any particular definition to “Inventor”. However, different case laws have answered the
question of “Inventorship.”

A decision in the IP High court of Japan has provided detailed understanding on inventorship.
In the case, Judge Ueda Hiroyuki has provided summary judgment describing that “In accordance
with Article 2 (1) and the main paragraph of Article 29 (1) of the Japanese Patent Act, as well as the
judgment of the First Petty Bench of the Supreme Court of October 13, 1977, which decided on the
completion of an invention, an inventor is a person who was involved in the highly advanced
creation of technical ideas utilizing the laws of nature, in other words, a person who was involved
in the creative activity of structuring the technical ideas concretely and objectively enough to
enable a person ordinarily skilled in the art to work it.”*’ The judge had also provided some
guidelines on “who is not an inventor” saying “[i] a person who took charge of general
management for his/her subordinate researchers as a manager; [ii] a person who gave general
advice or instructions; [iii] a person who merely compiled data or conducted experiments as an
assistant according to the instructions of the researcher; and [iv] a person who assisted or entrusted

the completion of invention by funding the inventor or providing facilities such as the use of

45 Charlotte Walker Osborn, ARTIFICIAL INTELLIGENCE FORGES AHEAD OF THE LAW, EVERSHEDS SUTHERLAND (2017),
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equipment.” In addition, the judge added “In order to become an inventor, it is not necessary for a
person to be involved in every process and it would be sufficient to be involved in the creation of
the invention jointly with others. Yet, in order for multiple persons to become joint inventors, such
persons must make a substantial contribution in the process of conceiving of an idea to solve the
problem and giving a concrete form to the idea under an integral and continuous cooperative
relationship.” A research report entitled” “Inventorship of Multinational Inventions” developed by
“International Association for the Protection of Intellectual Property (AIPPI)” presented at the
AIPPI Congress, Rio de Janeiro, October 2015 has provided interesting insights on the inventorship
aspects in different countries including Japan. Japanese legal perspective on inventorship related
issues was specifically addressed by a team of Japanese experts in a country specific report that has
provided a scenario on current law and practice in relation to inventorship in Japan.* In this
summary report, one of the Japanese contributors Tachiki Nagai detailed that “An inventor is a
person "who contributed to the completion of a feature of an invention in a creative manner in the
process of conceiving an idea for solving the problem and reducing to practice the idea. "There is a
judicial precedent wherein the court ruled that "a feature of an invention refers to a part in the
structure of the invention described in the scope of claims that is not seen in prior art, that is, a part
that provides a basis for a means for solving the problem that is peculiar to the invention."*® Here,
the "means for solving the problem that is peculiar to the invention (= part that is not seen in prior
art)" is an idea for solving the problem as a technical idea, and the part "that provides a basis"
therefor means a claimed structure wherein said technical idea is materialized.”

In addition, Tachiki Nagai elaborated that “There are roughly two theories for the specific
process of identifying "inventorship." Under the theory favored by the majority, features of an
invention (parts in the structure of the invention described in the scope of claims that are not seen
in prior art, that is, parts that provide a basis for the means for solving the problem that is peculiar
to the invention) are first found, and then, [i] the person who presented the problem, [ii] the person
who conceived of the means for solving the problem, and [iii] the person who confirmed that the
problem is solved are found. After that, as a legal determination, the person who made a substantial
or important contribution, or a contribution that had not been obvious to persons ordinarily skilled
in the art, in the process of creation of the technical idea is determined to be the "inventor" out of

those who fall under [i] to [iii] above. In general, the person mentioned in [ii] is important in many
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cases. This theory is a standard, which was shown, for example, in "Supreme Court decision dated
13 Oct 1977, Minshu Vol. 31, No. 6, at 805" and in "Supreme Court decision dated 3 Oct 1986,
Minshu Vol. 40, No. 6, at 1068," and it has been followed in many decisions rendered by lower
courts.”

Further, Tachiki Nagai explained that “Although the two-stage theory has been adopted in
only a few judicial precedents, it is influential among scholars. Under this theory, the process of
establishment of an invention is divided into two stages, conception of an idea and reduction to
practice thereof. If a provided idea is new, the person who provided the idea is an inventor, and the
person who reduced to practice said new idea becomes a joint inventor unless the reduction to

practice is obvious to persons ordinarily skilled in the art.”

II1. Review of Expert Opinions

Since industrial revolution, humans have been assisted by different machines in many ways
that are also part of different inventions. The rise of intelligent machines and their involvement in
the development of an invention has been increased in the past few decades.’’ Now a days,
developing an invention with the assistance of Al would usually involve efforts of different
individuals at different levels of inventive process. This scenario has led to inventorship issues in
relation to inventions that are developed by humans using Al. Intellectual Property and technology
experts all over the globe have different views and opinions on patent ownership and inventorship
aspects of inventions developed by humans using Al.

In a meeting at WIPO headquarters on July 31, 2018, WIPO Director General, Francis Gurry
and United Arab Emirates’ (UAE) Minister of State for Artificial Intelligence, Omar bin Sultan Al
Olama discussed Al big data and IP, as well as the importance of international cooperation.”® The
discussion has covered specific applications of Al to IP administration. After the meeting, WIPO
Director General, Francis Gurry opined that “We need international cooperation in this area to
ensure that the new technologies can be used for the benefit and welfare of humankind...I hope that
WIPO will be able, led by its member states to stimulate the discussion on the very important
question of ownership which really governs access to data and also to algorithms.””’

Dr. Johannes Graf Ballestrem, a German counsel in his recent article “Artificial intelligence —
who owns the invention” suggested that “If a natural person identifies a problem and comes up

with a solution assisted by an Al system, it will still be the natural person who is the inventor of the

> Raymond Kurzweil, The age of intelligent machines. MIT Press, Cambridge, MA(1990).
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output delivered by the Al. As long as there is at least a small extent of human involvement in the
process of the invention, the invention will be assigned to the user of the Al system from a legal
point of view.”**

Similarly, IP litigation experts Mr. Hattenbach and Mr. Glucoft in their research article
entitled “Patents in an era of infinite monkeys and artificial intelligence” have addressed the issue
of co-inventorship. Referring to 35 U.S.C. § 116(a) of US Patent Act, the authors have detailed that
“In the case of multiple entities working together to collectively conceive a single invention, each
entity is considered a co-inventor even if he or she “did not make the same type or amount of
contribution” to the ultimate invention.”>

Dr. Russ Pearlman, an Al technology expert in his recent research article, supported the
arguments of providing ownership rights to intelligent machines. Nevertheless, he has suggested
that the ownership rights would be assigned to the programmers or developers of Al. The author
opined that “while the Al would be named author or inventor, the rights would immediately be
assigned to: the creator/programmer of the Al the user of the Al or as a joint work. In all such
cases, the assignment could be to a natural person or a legal person.” *® On the other side of the
coin, some legal experts still argue that Al has not yet capable of providing a creative input.’’
Similarly, authors Jack S. Barufka and Ngai Zhang in their recent article opined that “If Al cannot
be an “inventor” under patent law, the question of whether a patent may be issued for an Al
generated invention may depend on whether a human materially contributed to the conception of
the invention.””®

A recent article by a group of experts provided a better understanding on inventorship issues
related to inventions developed by humans using Al. In the article the authors opined that “The Al
is merely another form of technology that the inventors utilized to help with their creative process.
Indeed, inventors have always used technology — prior inventions — to help create new
inventions.”’ Similarly, regarding the issue of inventorship related to programmer or user of Al
the authors suggested that the inventorship may change on case to case bases, however, if a user is
working on a generic Al program, where there is a need of more creative input from the user to
come up with an invention, the inventorship would be given to the user rather that the programmer

of AL®
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IV. Insights from Personal Interviews

As a part of the research, personal interviews have been conducted to practically understand
the issues related to inventorship and ownership aspects of invention developed using Al. The
interviews have been conducted with two experts, one of them is Mr. Hideto Kohno, a registered
patent attorney in Japan with experience in filing patents in relation to Al. The second person is
Prof. Hayaru Shono, a technology expert who has been working on Al and machine learning

technologies in different projects.
1. Insights from Mr. Hideto Kohno’s Interview

Mr. Hideto Kohno is a registered patent attorney in Japan. He has been practicing as a patent
attorney from almost 20 years. Mr. Kohno holds a Master’s degree in Information System
Technology and also pursued Master of Intellectual Property from Franklin Pierce Law Center
from US. Recently, he attended an Executive program "Artificial Intelligence: Implications for
Business Strategy" at Massachusetts Institute of Technology (MIT). As a part of interview, Mr.
Kohno has provided his views on the inventorship and ownership aspects of inventions developed
by Al. Describing the present scenario of inventorship issues in relation to Al in Japan, he opined
that “The issues related to Al are upcoming in Japan, we don’t have any inventorship disputes
specifically related to AI. However, the question on inventorship disputes related to inventions
using Al would certainly arise sometime in near future. Ministry of Economic Trade and Industry
of Japan issued guidelines (Guidelines on the contract concerning the use of Al and data®')
concerning handling of data used for Al. These guidelines provide many examples viz., examples
concerning contract between different parties that are working on an invention. Currently, Al
related inventions or inventions using Al have increased, as many companies are working in that
direction to develop new inventions that can be patent protected. The issues that the present
research is pointing out may start to arise so the companies are more careful in dealing with Al
related inventions particularly in connection with inventorship related issues.” In addition, he
detailed about different technological sectors in which the issue of patent ownership is predominant.
In this regard, he said “The cases related to patent ownership issues are more prevalent in
pharmaceutical companies and machine manufacturing companies as they don’t have competent
inhouse software engineers that can use advanced Al tools efficiently and have to collaborate with

companies that have expertise on AlL.”
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Furthermore, speaking about patent ownership issues during collaboration; he said, “In general,
patent ownership related issues are less often in Japan where companies collaborate with
universities to work on a specific project that would need both the expertise. In this scenario, to
make sure that there are no disputes in the future, they usually sign a contract agreement that would
take care of any patent ownership disputes. In some instances, in a collaboration, the companies file
patents with joint ownership which would provide equal rights to both parties on the invention
developed through collaboration.”

Additionally, Mr. Kohno has explained the issue of patent ownership with an example saying
that “Let’s assume that a pharmaceutical company who is working on invention would require a
deep learning model to develop a drug. In this scenario, the pharma company may not develop this
alone and would need assistance of a company with expertise in Al such as IBM or Microsoft. So,
before they start to work together, both companies would sign a contract agreement with regard to
the rights over inventions developed as a result of collaboration. In this scenario, the basic concept
part would be attributed to the Pharma company during filing of a patent. During the collaboration
if the technical partner (Al Expertise) develops their own creative ideas to solve or improve the
output, they may choose to file their own patent application for their creative contribution to the
invention. If the pharma company has entered into a joint ownership collaboration with the Al
company, this would be considered as a contamination and to prevent this contamination the
pharma company would first file a patent application for their part of the idea before involving
anyone else.”

Moreover, answering to the question, “Who would own the rights of a model developed by the
Al company from the idea and creative inputs of pharma company?”, he opined that, “I would
believe that the ownership would be attributed to the pharma company who came up with the initial
idea or concept in the first place. As the pharma company commissioned the Al company
(technology partner) to work for them, both companies should sign a contract that has the details
and provisions regarding ownership of intellectual property developed during the collaboration to
avoid ownership related disputes in future. In addition, the provisions in the contract may also
restrict the technology partner to share any data developed during collaboration to any other entities.
Hypothetically, if the contract did not describe the ownership provisions clear enough, then both
the companies have to take assistance of IP lawyers who would help them to decide the ownership
of the patentable invention using the provisions of patent act. As there is increase in the need of Al
assistance for upcoming inventions, to avoid ownership disputes, the companies that need Al
assistance are trying to develop their own inhouse Al assistance departments that would help them
to develop new inventions using Al programs.”

Admittedly, Mr. Kohno has suggested that, “The Japanese government is trying to encourage



the use of data. Due to the on-going advancement of Al and its applications, there may be an
upraise of ownership issues related to inventions using Al in the near future. In some instances,
joint ownership may resolve the issue of ownership disputes however, joint ownership may not be
recommended in the case of pharma and Al company, as the joint ownership would give equal
rights to both companies on the invention which would constrain both parties to proceed forward
with the invention. In the scenario of joint ownership, the Al company may use this data and
knowledge to help another pharma company to develop a similar kind of invention that would
create competition for first pharma company that has conceptualized the invention. In such cases,
signing a contract agreement is the best way to prevent these issues. However, it will be really a

tough task for a lawyer to draft a contract agreement on which both parties should agree.”

2. Insights from Prof. Hayaru Shono’s Interview

Prof. Shono is an Al technology expert who is working as a Professor at University of Electro
Communications, Tokyo. He pursued his Masters and Doctoral studies in engineering from Osaka
University. Prof. Shono has more than 20 years of research experience working on advanced
technologies of engineering. He has specifically focused his research on Al and related
technologies and currently working on three research projects related to Al and deep learning. As a
part of personal interview, initially, Prof. Shono has described the details of his current research
project on “Al based Image Diagnosis Support System”. Regarding the same, he said, “Image
Diagnosis Support System was developed in collaboration with Yamaguchi university and Osaka
University Hospital.” Further, Prof. Shono has elaborated on the process of development of an Al
system, detailing that “the computer neural networks (CNN) of Al system should be first trained
with a data to develop a knowledge base for Al. This helps Al to mimic the human brain. At first,
the CNN will be trained with the natural images (similarly humans have natural image data in their
brain which they observe from childhood) and then we train the Al system with lung disease
images and obtain the performance improvement.”

Furthermore, speaking about the collaboration of the project he is currently working on, he
said, “The makeup of collaboration is such that the image data is owned by Osaka University
Hospital and has been provided to us for research and based on that image data, Al system was
developed by us. In the same time, over site supervision of the entire project is done by another
Prof. Shoji Kido at Yamaguchi University. So, there are three stake holders in our project who also
has equal rights on the project output. In this scenario, it is really difficulty to categorically explain
who is eligible as an inventor. If we individually look at this scenario, the owner of the data is

Osaka University Hospital. However, the contributor just owns the data and has not done anything



with the data for example, create a system and make it useful for specific purpose. On the same
perspective, when you look at conditions to be filled, we also have to look at Prof. Kido of
Yamaguchi University who monitors the overall project. Even though he supervises the project, it
doesn’t mean he has not performed any task that has contributed to creation of the Al system.
Finally, taking the note of our contribution in the project, we have developed the Al system
however, this is not possible without any input of data that we have received from Osaka
University Hospital. In this regard, we will be able to assert that all the three contributors are the
rightful owners of the intellectual property however, when it comes to question on “who
specifically is the inventor of this output?” this will arise as a very big challenging question. When
the output is translated into a commercial product that would earn revenue, then we have to tackle
the very question of how to portion the earnings in terms of percentage of contribution.”

A researcher at Institute of Intellectual Property, Tokyo has also been part of the interview
panel. In relation to the issue, he said, “Looking at the efforts that Prof. Shono’s lab has put to
develop the Al system, Prof. Shono has to apply creativity to make the data systematic that would
be eligible as a subject matter of patent right. Similarly, the Al system can also become eligible for
the subject matter of patent right because, work has been done by applying creativity to a set of
data to enable the data to become systematic; this will mean that the rights would reside with Prof.
Shono research lab and therefore Prof. Shono would become a rightful inventor of the invention
developed in this process.”

In addition, answering to a question “Do you use any base model to build the Al system? Are
there any Al models that would serve as a base or background to develop your Al system? Will
there be any issue of IP rights in that case?” Prof. Shono responded that “We use a base model to
develop our Al system, however, the base model which we use is in the public domain and free to
download so, I believe that there won’t be any IP related issues for building upon the openly
available model.” Subsequently, Prof. Shono explained about the commercial interests of Al in
Medicine. In relation to this, he said, “For example, Google have already made foray into the
medical area. What they have done is to approach countries in which data is relatively easy to
collect. Recently, they have approached India to collect Ocular fundus image data and create an Al
model for commercial purposes. In this scenario, the data is protected by hospital in India, however,
the Al model developed on the data is not protected by hospital.”

In addition, answering to a question “Can you please explain approximately how much
percentage of contribution do human and Al share in your invention?”, he said “It is difficult to
answer this question. At first, we design the model, here it is completely human contribution and in
the next step the training of model is completely done by the system. The decision of how to train

the model and with what kind of data is completely based on human intellect. I believe there is



more of human intellectual contribution however, it is really tough to quantize the percentage of
contribution.”

Similarly, speaking about the inventorship, he said, “Regarding inventorship, my belief is that;
we should only consider those who actually are engaged in the creative tasks. For example, the
inventorship is clearly defined in the project that I am currently engaged in. Unless it is clearly
defined it is very difficult to handle the issue down the line. This is a problem which is not just
limited to Al but also may apply to other fields of study. However, when we think about Al and
related fields it is difficult to identify a specific person as an inventor. The difficulty of identifying
a specific person as an inventor gradually increases with the increase of contributors during the
development of an invention.”

Likewise, speaking about the ownership of invention created by Al, he said, “The major issue
that should be focused for the future is when an Al invents another Al and then comes the question
of who take the ownership for that invention. There is also a possibility that the output could also
not only benefits but also could incur damages; and when that would occur and of course then rises
a question of liability. In this scenario, if someone is ready to take the inventorship and ownership
rights of an Al and its related inventions, they also have to take the responsibility of damages that
would cause due to the AL”

Admittedly, answering to a question “Do you think that an Al is enough capable to invent a
patentable invention without any human creative input?” he said, “Yes. It is capable. For example,
the most famous Al game player Alpha Go is trained by human Go players inputs initially.
However, in these days it doesn’t require any human input. Whether human intervention should
remain or not is dependent on the purpose or objective of the invention. So, I think it solely
depends on the task that the AI is to be engaged in. For example, if Al can in itself create a
self-drive or auto drive, then the assumption is that this is to avoid accidents. In that case, since it is
a very critical mission, then human intervention needs to be there. However, if it is not life
threatening or critical in terms of mission that is served; for example, in the area of entertainment,
an Al can create an Al that generates or creates entertainment, then the Al will try to read and learn
from the human mind and the conceptualization of entertainment as we see in humans. In that case,
human intervention is not necessary.”

Following up with the previous question, the researcher at IIP suggested that “Regarding the
issue of Al creating an Al that would deliver on a certain output, we must also understand that there
need to a command given to the original Al and data to be entered and also the system to be
operated and here the human intervention is needed.” In response to this, Prof. Shono added “I
believe, human intervention should remain, so that we can trace back to the process that we follow

and then we will be able to finally identify a person.”



Additionally, answering to the question of the researcher “You said that the human
intervention should remain; so, are you conscious about the property rights or liability to be able to
trace back to human?”, Prof. Shono said, “That is also a point of consideration, however, our major
aim is to know what makes the Al function and it will be different from interpreting the elements
that comprise the Al It’s about why humans are and what they are and knowing more about this
will also help inspire the study of observing humans to understand how or why humans interact.
However, down the line if we find that there is no longer a need of human intervention, then we
will definitely lose whatever pointers that exist and allow us to identify the reasons by which
humans are, what they are and how they function. So that is the reason behind my argument of
persistence of human intervention on the AL

Finally, answering to the question “Do you think that an Al can mimic the human brain (level
of complexity) in future?”, Prof. Shono said, “According to the present scenario and the
advancement of Al research, I don’t believe that an Al can mimic the level of complexity of a
human brain. Because, deep learning is a kind of neural network model that is designed by
scientists according to the application and purpose of research for a specific function. However, an
Al cannot design a neural network by itself directing towards a specific function. It may not be
possible for an Al to design or mimic the process of human thinking by itself as like a human

brain.”

V. Author's Opinions and Recommendations

Digital revolution has boosted the use of computers in day to day life and computers have
become part of human inventions.”> Emergence of AI has eased the efforts of humans in the
process of developing new inventions.”” However, the creative input or idea for an invention has
been from the human brain.** Now a days, the number of inventions that are developed using Al
has been increased tremendously.®” There have been arguments that Al has been providing the
creative input in some inventions and hence they should be provided with inventorship or

ownership rights.®® However, it is suggested that we should first look into the human inventorship

%2 Erik Brynjolfsson & Andrew McAfee, Race against the machine: how the digital revolution is accelerating innovation, driving
productivity, and irreversibly transforming employment and the economy, Digital Frontier Press, Lexington, MA (2012).

8 Chih-Wen Chang, Hau-Wei Lee & Chein-Hung Liu, 4 Review of Artificial Intelligence Algorithms Used for Smart Machine
Tools, INVENTIONS, 3(3), 41 (2018).

6 See Grimmelmann, supra note 16.

% Tain Cockburn, Rebecca Henderson & Scott Stern, The Impact of Artificial Intelligence on Innovation, NBER CONFERENCE ON
RESEARCH ISSUES IN ARTIFICIAL INTELLIGENCE (2017).

6 Ryan B Abbott, Patenting the Output of Autonomously Inventive, 10 LANDSLIDE16-22 (2017); Modkova Antonia & Hemma
Vara, The robot revolution-reinventing inventorship, INTELLECTUAL PROPERTY FORUM: JOURNAL OF THE INTELLECTUAL AND
INDUSTRIAL PROPERTY SOCIETY OF AUSTRALIA AND NEW ZEALAND, No.111, 11-18 (2018).



issues on inventions using Al.

There are two different issues that would arise during the interaction of patents with Al
Inventions related to Al, developed in collaboration of different entities without any prior contract
agreements may lead to ownership related issues. On the same hand, inventions related to Al,
developed by individual inventors individually or together may lead to inventorship issues.
Inventions developed using Al usually requires multiple resources (for example, the data which is
used to train an Al model should be acquired from a different entity and the development of an Al
model may require creative efforts of different experts which may not belong to the same
institution). In this scenario, an invention developed using Al with different collaborative efforts
may create ownership issues during commercialization (Fig. 2). In some instances, there are two
persons assumed to be involved in an invention using Al, one (A) who has developed the Al
program and the other one (B) who has taken assistance of that Al program to create a patentable
invention. In the issue of patent inventorship, it would be difficult to decide which persons’
contribution is creative and has led to patentable invention. In this scenario, providing joint
ownership to both the inventors can be one of the possible solutions, however, the issue may
become more complex as joint ownership would provide equal rights to both the inventors over the

invention.
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Figure 2. An illustrative example of patent ownership issues in the development of an invention using Artificial
Intelligence.



1. Proposal of a Framework Model

The comparative analysis of provisions and case laws of different jurisdictions has provided a
better understanding of the issue in relation to ownership and inventorship rights over inventions
generated using Al. In addition, insights from personal interviews and analysis of different expert
opinions have helped this study to come up with a framework model that would be useful to resolve
inventorship and ownership issues in relation to inventions developed using Al. The proposed
framework model (Fig. 3) suggests solutions that would be applied at different stages of
inventorship and ownership issues. The primary suggestion would be applicable during initial stage

of collaboration that would be helpful to prevent or solve the issues of patent ownership.
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Figure 3. Visualization of proposed framework model that would be helpful to resolve the issues of patent
ownership and inventorship in the development of inventions.

(1) Deciding Ownership: Prior Contract Agreements

The issue of patent ownership can be prevented during initial stages of collaboration through
prior contact agreements. It is suggested that the companies should first mutually agree on a
contract agreement that determines the rights on IP generated through the collaboration. The
process of development of an invention using Al in collaboration of different companies/
organizations requires intellectual inputs and creative efforts from different companies. In this
scenario, the contract agreement should be drafted considering the portion and impact of efforts

provided by individual company in collaboration. For example; when a pharma company



approaches an Al expert company to develop an Al model (with the help of drug data owned by
pharma company) that would be helpful to identify drug targets in the development of a new drug.
In this scenario, it is suggested that both the companies should sign a contract agreement regarding
the rights over IP generated out of their collaboration. The contract may further detail about the
remittance provided to the Al expert company as a financial compensation for the development of
Al program.

In the absence of any prior contract agreement, the rights over the invention/ inventions
developed through collaboration can be shared between the companies involved in the development
of invention based on the subject matter covered by the invention/ inventions. For example, in the
collaboration of pharma and Al expert company, ownership of the “Al model” developed to
identify drug targets can be assigned to the pharma company. However, if Al expert company had
come up with any novel method to develop the Al model, the ownership rights on the “method of
developing the Al model” can be assigned to the Al expert company. In this scenario, both the
companies will have advantage on the inventions developed through collaboration and also have
recognition for their efforts.

Despite the fact that the above-mentioned suggestions seem to be reasonable, there may be
chances of complications during negotiation of terms of contract agreements. Practically, it is
sometimes difficult to define the requirements of each organization upfront as it becomes tough to

pre-assess the outcomes of a collaboration and their value.

(2) Deciding Inventorship

The issue of deciding inventorship is crucial as an inventor has all the rights on a patented
invention created using his/ her intellectual efforts. Inventorship issues may arise in a scenario
where there is a collaboration of different inventors with specific expertise for the development of
an Al model/ system. The complexity of the issue increases with the increase of collaboration of no.
of inventors and from different organizations. In this scenario, the general practice is to list all the
persons (as inventors) who has contributed to the invention. The issue of deciding “who contributed
what” comes into the picture while filing the patent application and with the increase of
commercial interests over the invention. This section of the article proposes a stepwise process that
would help inventors to decide the inventorship. The following suggestions are developed based on
the comparative analysis of statutes, provisions and case laws of US, UK, India and Japan in

Chapter II of this report.



(a) Assessment of Contribution

In a conflict of inventorship, it is suggested to initially identify the type of contribution
provided by each individual. In this process, we have to first identify the creative aspects of the
invention and then identify the persons who has provided the creative input. If there is an individual
whose contributions are non-creative and just mechanical, he/ she may not be considered as an
inventor for the specific invention in dispute.”” For example, an AI model has been developed in
collaboration of two individuals A and B, where person A has developed the Al program and
requested person B to provide specific data for training the AI program. In this scenario,
contribution (development of Al program) of person A is considered as an intellectual input
whereas contribution of person B (providing the training data) may not be considered as an

intellectual input.
(b) Creative Impact of Contribution to the Subject Matter

It is also important to identify “how much does an individual’s contribution has an impact on
subject matter of an invention”. The individual may be considered as an inventor if his/ her
contribution has a creative impact on the subject matter of the invention.”® For example, an Al
model has been developed in collaboration of two individuals A and B, where person A has
designed the Al program and instructed person B to test the efficiency of the Al program. In this
scenario, the contribution of person B of testing the efficiency of the Al program doesn’t have any
creative impact to the subject matter of invention hence, person B may not be considered as an

inventor.
(c) Contribution to Claims

In a collaborative invention, an individual may be considered as an inventor if his/ her
contribution leads to at least one of the claims in the patent application of the invention.”” In
addition, it should be noted that the contribution which is presented in the claim should not be
available in the prior art and should also be part of solution that solves the problem in the form of
invention. For example, two persons A and B have worked together and developed an invention

(An Artificial Intelligence System and Method for diagnosis Colon cancer). In this scenario, person

7 Kumar & Musyuni, supra note 44.
8 See 35 U.S.C.S § 100(f) (2018); See 35 U.S.C.S § 100(g) (2018).
% P High Court decision dated 30 Sept 2008, 2007 (Gyo Ke) No. 10278.



A has developed the novel Al system and person B has suggested a method (available in the prior
art/ obvious) to use the Al system for diagnosing colon cancer. Subsequently, patent application
has been filled (listing both A and B as inventors) claiming system and method in individual claims.
However, the examiner rejects the claim (the method of diagnosis) considering that it is already
available in prior art. In this scenario, person B may not be considered as an inventor in the patent
application as his contribution has been excluded from the patent application due to obviousness

and is already known.

VI. Conclusion

The pace of technological advancement has been gradually increasing every day. Artificial
Intelligence is one of the most advancing technologies that is throwing challenges to the legal
systems all over the globe including IP laws. Issues in relation to patent inventorship and
ownership has been handled by different courts previously however, involvement of different
experts and companies in the process of development of an invention using Al has increased the
complexity of determining inventorship and ownership. Moreover, the applications of Al in
different scientific fields has added more complexity to the issue as this increases the involvement
of experts and companies of different expertise. After the careful analysis of different patent
systems and considering opinions of different legal and technology experts through literature
review and personal interviews, it is suggested that signing contract agreements before the
collaboration would be helpful to prevent the ownership disputes in future. Similarly, a decision on
inventorship can be taken by following the framework model proposed in this report. Lastly, it is
advised that the future inventions of Al should not only be directed towards the betterment of Al

but should also benefit the humankind.
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