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1 Introduction

inventions and provided a potential legislative
and judicial framework [5]. Current technologies
may not pass the hurdle of writing a specification
clear enough “for the invention to be performed
by a person skilled in the art”, see Fraser [6]. The
issue of large amounts of computer-generated
prior art was of concern to Hattenbach, as it might
subsequently prevent others from obtaining patent
protection [7]. Koza dealt with the use of “genetic
algorithms” to invent in the electrical engineering
area [8]. Khoury argued that “Human-Like Robots”
or “Hubots” should not be able to obtain IP rights for
their inventions [9].

At Victor Green & Company we have been asked
to carry out patent landscapes to provide analyses
of topics of interest. The visualisations give useful
overviews that can simplify complex subject areas.
To show an example of a landscape, analysts looked
at patents and patent applications on digital
technology that might be useful to patent attorneys
in the management of their departments. Topics
included software packages, digital technology
and smart technologies.
As well as patent
management tools, there were inventions that
offered computer-generated inventions, prior art
identification, automatic drafting and prosecution
of patent applications among other applications.
The landscape summarised this area.

3.1 Scope of landscape
The aim was to give a broad overview of patent
attorneys’ interests, to include anything on digital
technology that might cross their desk. If topics
were viewed as being within a patent attorney’s
field of expertise, they were left in the final set,
even if they had not been the focus of the search
strategy. For these reasons, items were retained
on patent analysis, databases, search algorithms,
analytical tools, mapping, translations and white
space analysis.
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2.1 Background
Analysts considered the background on patents
relating to intellectual property (IP) and artificial
intelligence (AI), digitalisation and data processing
software. Some products were established, such as
patent management software, whereas other areas
were in development.

Some topics were excluded from the strategy. For
example, blockchain technology relating to IP was
not investigated, being a substantial topic in its
own right that has been reviewed recently. For this
article, it was assumed that patent attorneys did
not routinely carry out patent searching, instead
obtaining their searches from patent analysts.
Inventions on patent searching and retrieval
may be covered in more detail at another time.
Generally, references on trademarks and copyright
were omitted.

2.2 Emerging sectors
Countries such as Japan and the Republic of Korea
have considered extending IP rights to machines,
according to Keisner [1]. The European Parliament
recognised the need for legal status for robots
in its Civil Law Rules on Robotics [2]. Automatic
patent drafting was described by Aristodemou [3].
Khoury considered the use of big data to find prior
art [4]. McLaughlin commented on AI generated
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3.2 Method

“patent” concept were combined with keywords or
classifications for the following:
•
“IP management”,
•
“management and planning”,
•
“machine filing”,
•
“finance”,
•
“business transactions” plus
•
“management and automation”.
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A strategy was devised to retrieve patents and
patent applications on digital technology and data
processing of patents. For an explanation of strategy
construction, see the Victor Green summary “How
we search” [10]. The strategy was run in the PatBase
database and the resultant set was viewed with the
PatBase Analytics module. Coverage was from the
earliest records in the database in 1980 up to the
end of November 2018. For further information
about PatBase please see www.minesoft.com.
The strategy started with keywords about “patents”
and “machine filing” in English, French, German and
Spanish and two patent classification codes. These
codes were from the data processing subclass
(G06Q) of the Cooperative Patent Classification
(CPC); they were subgroups for IP management
(G06Q50/184) and management and planning
(G06Q10/06). Searches revealed further keywords
and classifications which were added to the
strategy, such as management and automation
(G06Q10/10), marketing and pricing (G06Q30/02)
and finance (G06Q40/06).

Fig. 1 Example of South Korean patent retrieved with non-Latin text

3.3 Iterative search improvement

3.4 Result filtering

Any additional terms and codes identified during
the search were added to the strategy.
Due to the large number of Asian assignees in the
field, the search was broadened by adding nonLatin character keywords for Chinese, Japanese and
Korean. For example, the keyword 특허 meaning
“patent” in South Korean, increased recall (Figure 1).
The Super Classification option was used to broaden
the international coverage. This included Japanese
Classification schemes as well as the Cooperative
Patent Classification (CPC), International Patent
Classification (IPC) and the US Patent Classification
(USPC).

The result set was checked for relevance and
irrelevant records were removed leaving over
sixteen hundred families in the final set.
The subject matter of the set included tools for
managing IP, for processing the patent lifecycle
and for dealing with legal disputes. There were
inventions on patent portfolio management,
business strategy tools, value assessment methods,
crowd funding platforms to secure IP, trading tools
and auctions for IP. Other cases covered computer
generated inventions, automatic patent filing,
location of prior art, formalities software, reminder
systems for renewal fees, methods for determining
patentability, systems to grant patents, prediction
systems and information disclosure statement
management. There were also tools for licensing
arrangement software and identification of
potential patent infringement (Figure 2).

A ranking of patentees revealed a further CPC on
business transactions (G06Q30/0601). Generally,
the use of classification codes helped to reduce
false drops for terms such as “patent”, “intellectual
property”, “prior art” and “invention”.
These
appeared in numerous specifications to introduce
the invention, without the terms being the subject
matter of the invention, for example “this invention
claims”.
The scope for this article was defined by the six
concept combination searches. Keywords for the
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3.5 PatBase Analytics results
PatBase Analytics gave a series of visualisations for
the 1600 families, of which 27% contained granted
patents.
When viewing the number of patent families,
there were seven Asian companies in the top ten
patentees. The assignee ranked top was Anqing
Yangzhi Information Tech Co. from China (Figure 3).
This was in line with the increase in patent filings
from Asia, noted by the World Intellectual Property
Organisation (WIPO) [11].

Fig. 2 Top 15 keyword clusters from tree clustering analysis of results set
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Fig. 3 Top 10 assignees graph based on number of patent families

Fig. 4 Top 20 assignees graph ranked by number of granted patents
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Fig. 5 Top 10 jurisdictions by families, applications and grants

The comparison between families and granted
patents from different countries, could clearly be
seen in the graph of top jurisdictions (Figure 5). The
US had most filings and most grants. It was followed
by China, South Korea and Japan.
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When considering the number of granted patents
as well as families, there was a broader mix of
jurisdictions and more patentees from the United
States (US) were represented. The assignee ranked
top was F Poszat HU LLC from the US, which has
many assigned patents in its portfolio. In all there
were eight US companies in the top ten assignees.

The map view of key filing countries highlighted
the US and Asia (Figure 6).
The analysis of filings showed a gradual increase in
families filed since 1999 (Figure 7). The graph shows
a slight acceleration in filings starting from the year
2015. The fall after 2016 is probably to be ascribed,
at least partially, to the eighteen months between
priority and publication.

4 Conclusion
The landscape covered inventions ranging from
managing IP, processing patent lifecycles, dealing
with legal disputes to computer generated
inventions. The analysis showed that the area was
fairly young, with a small number of filings prior to
the year 2000, and showed a positive trend in the
number of applications, with an increase after the
year 2015. This was probably due to the fact that
effective, commercially viable products need to be

Fig. 6 Top 20 jurisdictions map by families, applications and grants
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Fig. 7 Most recent 25 years of patent filings by families, applications and
priority

able to deal with the complexities that attorneys
navigate, and are likely to rely heavily on the latest
advancement in fields such as machine learning,
natural language processing and data mining.
Taking into consideration the above-mentioned
findings, and the lack of products in some areas of
the market, it would seem that the sector has not
yet matured, but is attracting increasing commercial
interest.
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