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The temporal evolution of production was retrieved through a database that Keywords

allows comparison between publications in different thematic areas with their

. > B A
associated patents. Biometrics

» Biometry

»  Feature extraction
» Patents

» Biometric systems

Publications

When searching for publications where the word biometrics is in the title, the
results are those depicted in figure 1, showing the main retrieved subject areas:
computer science (comp); engineering (eng); mathematics (mathe); medicine
(medic); agricultural and biological science (agri-biol), social science (social),
physics and astronomy (phys-astro); biochemistry, genetics and molecular biology
(biochem); materials science (mater).

The results show that at the beginning of the last century the leading role was
played by the set of biodata (medical, agricultural-biological, and biochemical).
This was well described in an article from the early 20th century: undefined authors
mention “vast collections of data accumulated by anthropologists who had neither
the method nor the tools to put them together into a composite whole” (referring to
measurements of brain weights obtained by pathologists) which urgently required
an application of the "mathematical science of statistics" [1].

This was progressively changing, and in the last two decades, the subject
areas of computing and engineering take center stage (Figure 1B). Also, the areas
of biometric systems and devices associated with the research on nanostructured
materials are growing. Examples of this are the design of new polymeric electrodes

for high-quality biometric information sensing [2,3]. VOLUME: 3 ISSUE: 7 - JULY, 2022
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Figure 1 Total number of publications (as articles, conference papers, book chapters, reviews, notes, editorials, conference reviews, books, and letters) filtered by
“Biometrics” in the title. The main subject areas recovered are shown in the bar plot. Notice the change in the scale between parts A and B.

The word biometrics was almost sequestered as a
descriptive word for the use of biometry in security matters.
Of the 15,000 retrieved references, 9,000 are selected by
asking for the word "security" as an additional restriction
(4,5].

Note that there is considerable dispersion in the
information provided by the different databases (net number
of documents/patents retrieved). Therefore, to facilitate the
retrieval/reproduction of the information reported here, the
data was obtained using only Scopus.

Publications and patents

Itisinteresting tolook at the interdependent evolution of
publications and patents. Figure 2 shows the evolution of the
subject areas to which biometric studies and publications are
dedicated (inset), and the evolution of the number of patents
registered related to them (main frame).

The evolution of the subject areas of the publications
reflects the history of biometrics. The great takeoff of patents
coincides with similar growth in research and publications
in engineering and computing. To give a piece of complete
information, other areas of research included in "other" are
environmental sciences, immunology, decision sciences,
social sciences, physics-astronomy, all of which vary their
weight percentage depending on the time window chosen.

Patents

Of the 15,023 documents retrieved asking for the word
“biometrics” to be in their title, 315,280 associated patents
are reported worldwide. Of the offices examined by Scope,
the one that registers the vast majority of these patents is the
United States Patent & Trademark Office (USPTO), followed
by the Japan Patent Office (JPO), the World Intellectual
Property Organization (WIPO), and the European Patent
Office (EPO).

Of those 315,280 patents, less than 0.3% were registered
between 1925 and 1990. Although the term biometrics
appears already at the beginning of the 20th century in
scientific publications [6,7], the first patents show up
practically at the end of the last century. Figure 3 (part A)
shows that the big jump has been in the last 10 years, with
almost 80% of all patents registered.

The curves in part A show how the additional filter
introduced by the word “devices” is the only one that does
not significantly decrease the number of patents retrieved
from the search. However, this is the case only from the year
2000, approximately, since the inset shows that between
1990 and 2000 there is a noticeable decrease in the number
of patents retrieved.

In part B, the bar plot shows the total recovered
patents with the same restrictions as in part A: (TITLE
(biometrics)) AND (X), that is, the word biometrics should
be in the title and an additional filter with the word “X”, X
being device; sensors; environment; materials; medical.
Part C incorporates a second level of restriction, C: (TITLE
(biometrics)) AND ((medical)) AND (xxx), being x different
words (sensors, materials, control, health, animal). This
allows seeing how many patents with the word biometrics in
their titles, devoted to medical fields, have developments in
the areas described by these words.

The restrictive words shown in part B are between those
recovered as the main fields/areas when retrieving the
publication documents with the word “biometrics” in the
title, intentionally selecting those areas different than those
involved in identification/ security issues.

Patentsrepresent the purpose to protect and the intention
to give commercial value to acquired knowledge. A possible
interpretation of the gap between the beginning of the
development of biometrics publications and the appearance
of patents could be made considering the temporal evolution
of the artificial intelligence methods, shown in figure 4.
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Figure 2 Time evolution of the number of biometric patents. Inset: Evolution of the thematic areas in biometrics documents (publications).
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Figure 3 A) Timeline evolution of patents granted with the word biometric in the title, and the second word, shown in the series name, as an additional filter.
The inset shows the time window 1970-2000. B) The bar plot shows the recovered patents with the same restrictions, the filters are the same as in part A. C)
Restrictions are: (TITLE (biometrics)) AND ((medical)) AND (sensors; materials; control; health; animal). For more details see the text.

The progress of mathematical and statistical methods
took a few more decades, together with the evolution of
technology (informatics) and electronics (computers). The
confluence of the development of these three areas allowed
improving the use of the mathematic-analytical tools,
giving rise to marketable "devices" in the 80s-90s.

As mentioned before, the word biometrics was almost
hijacked for its use in security and authentication matters.
This is evidenced by verifying that, of the total number of
registered patents, more than 96% arise from the search

for patents with “biometrics” and the additional restriction
(filter) “device” and “security”. However, biometric
devices are not only dedicated to security issues, as could be
erroneously inferred from previous reports focused on that
topic [8,9]. To give other examples, advances in biometrics
authentication are applied to improve human health care,
where biometric information is used in cardiac health
monitoring, the building of personal medical databases, and
health control by using mobile phones [10-12]. An example
of a personalized application of biometrics in personal
care is the patent describing a system and method for the
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Figure 4 A simplified scheme of the time evolution of artificial intelligence, adapted from Castillo, et al. [19].

prediction of smoking behavior and assisting in smoking
cessation, which can be achieved by monitoring biometric
variables [13]. In another field, a recent patent shows the
use of biometrics to extract information from plants in a
crop field, which facilitates the automation of crop control
and treatment [14]. And lately, as with the publications, the
research and development of materials that improve the
detection systems of biometric devices are also increasing.
As an example, the new thin-film transistor photodetectors
embedded in “transparent materials” give rise to the patent
registered by Kim [15], among many others.

Perspectives

There are some differences between patent bibliometrics
and classic bibliometrics. Mainly, indicators such as content,
access, and indexing, but also timeliness and citation
[16,17]. Bibliometric analysis of patents can also focus on
elements such as keywords and claims (a patent can consist
of a process, product, or both [18]). Therefore, this work can
be helpful for researchers and professionals by providing a
broader perspective of analysis focusing on the information
provided by the comparative study of papers and patents,
not limited to the academic field of publications but also
open to developments in industrial research.

Conclusion

From its origin as mathematical methods of scientific
analysis of biological data, the scope was changing, first
turning to security and identification issues and, at present,
broadening to a new spectrum of technological fields, thus
recovering part of its initial course of action. This report
seeks to stimulate subsequent research and bibliometric
analysis of Biometrics patents.
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