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Executive summary

Assistive robotics for people with special needs 
is a dynamic sub-field of robotics focusing on the 
development of robotic systems that help people with 
disabilities and those needing assistance in their everyday 
lives. These systems also support the recovery and 
rehabilitation of individuals whose condition requires 
assistance.

This field of technology already represents an important 
market, with estimated global sales revenue of more 
than 11 billion US dollars in 2024 and a predicted annual 
growth rate of more than 20% in the coming years.1

Assistive robotics for people with special needs are 
of high relevance for United Nations Sustainable 
Development Goal 10 (“Reduce inequality within and 
among countries”). Inventions in this field help individuals 
stay independent and actively contribute to their 
well-being. By empowering users to maintain or regain 
autonomy, assistive robotics play an important role in 
fostering inclusion, dignity and social interaction for 
those with special needs. This is how assistive robotics 
are helping to reduce inequality.

This report summarises the results of patent analyses 
carried out jointly by subject-matter specialists and 
patent analytics experts at the EPO. It draws from 
publicly available patent information in the EPO’s 
databases of worldwide patent data. This data is a very 
rich source of technical information on inventions for 
which patent protection was sought and helps shed light 
on the commercial expectations of the applicants. Patent 
information often also includes technical and other 
information that is not available from other sources.

This report also acts as a source of information on 
assistive robotics for people with special needs. The 
methodology on which this report is based can be used 
freely – you can adapt the chosen search and analysis 
approach to your needs, for example if you want to 
follow trends and developments in other established or 
emerging technical fields.

The report looks into the area of assistive robotics for 
people with special needs as a whole, and into six robotic 
concepts in particular: cobots, therapeutic robots, robotic 

1	  Based on the Assistive Robotics Market Report 
2024 by Cognitive Market Research.

walkers, assistive exoskeletons, robotic mobile platforms, 
and humanoid and pet robots.

The overall analyses related to assistive robotics shows 
that patent family numbers have recently increased at 
a rate significantly above that observed across all fields 
of technology combined. Between 2001 and 2021, the 
number of all patent families related to assistive robotics 
increased by a factor of over twenty, whereas across all 
fields of technology combined the number increased less 
than sixfold over the same period.

Interestingly, around 2021, the number of patent families 
related to assistive robotics began to decline. This effect 
was more pronounced for all patent families than for 
so-called international patent families. An International 
Patent Family corresponds to an invention for which 
patent protection is requested for two or more countries. 
It is generally assumed that patent applicants see greater 
economic potential in the underlying inventions of these 
patent families and so tend to extend their geographical 
commercialisation. The number of international patent 
families for assistive robotics decreased by 26% between 
2021 and 2023 whereas the decrease for all patent 
families in that field was 30% over the same period. This 
recent decrease may be due to shifts between focal areas 
and priorities of research and development. Similar shifts 
and changes in the priorities are also observed in other 
areas of medical technology.

The EPO patent insight report on assistive robotics  
in a nutshell:

	— number of inventions in the field of assistive 
robotics multiplied over the last decade, with a 
recent decline

	— upswing in filing number started in the early 2000s
	— high proportion of International patent 

applications, suggesting high economic 
expectations with regard to the technologies in 
question and multinational commercialisation 
strategy

	— most active applicants in the field of assistive 
robotics are companies and universities from Korea, 
Japan, Europe and the United States.

	— special focus on six robotic concepts: cobots, 
therapeutic robots, robotic walkers, assistive 
exoskeletons, robotic mobile platforms, and 
humanoid and pet robots
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In the field of assistive robotics, patent applicants 
mostly opt for International patent applications (that 
can result in patent protection in more than 150 
countries worldwide), US applications, EP applications, 
CN applications, JP applications, and KR applications. 
As in other emerging technologies, the high proportion 
of International patent applications in this field 
reflects the significant economic expectations of 
the patent applicants, as well as their multinational 
commercialisation strategies.

Applicants from Asia, and particularly those from Japan 
and Korea, stand out as key contributors to patenting 
activities in assistive robotics. For international patent 
families related to assistive robotics, companies from 
these two countries hold the top five positions in the 
list of most active applicants. However, statistics on 
individual robotic concepts provide a more varied picture. 
For example, Asian applicants top the list of applicants in 
the area of robotic walkers whereas European applicants 
top the list of applicants in the area of cobots.
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Figure 1	

Number of international patent families in the area of assistive robotics per earliest publication 

Number of inventions by earliest publication year in the area of assistive robotics, limited to international patent families (left scale).  
For comparison, the chart also shows the development across all technical fields combined (right scale).
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Glossary

Assistive exoskeleton Devices wearable over part of an individual’s body to assist the individual’s movements. The 
structure and kinematics of these devices are made to fit the anatomy of each individual so as 
to provide ergonomic support

Cobot  
(collaborative robot)

Robot intended for use in direct contact with or near a human operator or user

DOCDB EPO worldwide bibliographic data, the master documentation database of the EPO with 
worldwide coverage. It contains bibliographic data, abstracts, citations and DOCDB simple 
patent family information

DOCDB simple family Essentially a set of patent documents relating to patent applications claiming priority from the 
same earlier applications. The technical content covered by the patent applications in a DOCDB 
simple patent family is considered to be identical

EPC European Patent Convention. The EPC established a single application procedure for obtaining 
patent protection in Europe

EPO European Patent Office. It examines European patent applications, enabling inventors, 
researchers and companies to obtain protection for their inventions in up to 45 countries 
through a centralised and uniform procedure that requires just one application.

Espacenet Free online patent searching service developed by the EPO. Includes information on more than 150 
million documents from 100 patent offices. Espacenet is available at worldwide.espacenet.com.

Humanoid or pet 
robot

Robot resembling the shape of a human or animal

International patent 
application

Patent application filed under the Patent Cooperation Treaty. An International patent 
application may result in patent protection in more than 150 countries.

International patent 
family (IPF)

A set of applications for the same invention that includes a published international patent 
application, a published patent application at a regional patent office, or published patent 
applications at two or more national patent offices.

Invention A practical technical solution to a problem.

Jurisdiction Country (territory) for which a patent or related intellectual property right may be granted by 
the corresponding intellectual property office.

Patent Legal title giving the patent owner(s) the right to exclude others from using the protected 
invention in a commercial context. The invention is defined in the claims of the patent. The 
description and drawings provide additional information and are used to interpret the claims. 
The claims, description and drawings of a patent are together called the “patent specification”.

Patent application In the field of patent information, the expression “patent application” is used for both the 
patent application itself and the patent application published as a document.

Patent classification 
system

The set of patent classification symbols assigned to categorise the technical subject-matter of a 
patent or utility model. There are various patent classification systems used today by national, 
regional and international patent offices.
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Patent family A set of patent documents covering the same or similar technical content, depending on the 
patent family definition.

The size of a patent family (family size) refers to the number of patent documents in that patent 
family.

PATSTAT PATSTAT is a group of databases that contain bibliographical and legal event patent data from 
numerous industrialised and developing countries. It is built from the EPO’s databases of 
worldwide patent data. PATSTAT helps users perform sophisticated statistical analyses

PCT Patent Cooperation Treaty. It provides a largely centralised procedure for filing patent 
applications to protect inventions in each of its more than 150 contracting states

Priority application Inventions can be protected by patents and utility models in more than one country. For a 
period of 12 months from the date of filing of an application for a patent in a member state 
of the Paris Convention, the applicant or their successor can claim a right of priority from that 
application for any subsequently filed patent application that concerns the same invention. If 
the requirements are fulfilled, the date of the earlier application counts as the date of filing of 
the later application for the purposes of examining novelty and inventive step.

Robot Machine providing specific functions with an advanced degree of complexity, such as sensing 
its environment and/or its internal state, analysing the data collected by its sensors, making 
decisions on the basis of this analysis, acting physically in terms of mobility and/or agility in 
space, and communicating with its user or operator

Robotic mobile 
platform

Particular family of service robots based on a platform provided with mobility means, such as 
wheels. A service robot is a robot in personal or professional use that performs useful tasks for 
humans or equipment

Robotic walker Walking aid integrated with robotic technology to provide balance and support for those with 
difficulty walking; equipped with sensors to adapt to the user’s walking pace and the terrain

Therapeutic robot Robot designed to support the rehabilitation and therapy of individuals

WIPO World Intellectual Property Organization. WIPO is one of the special agencies of the United 
Nations. It was created to promote and help protect intellectual properties
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1.	 Introduction

1.1	 About this report

This report is the 12th patent insight report published by 
the EPO, and the 3rd report related to the medical sector.2 
The report provides an overview of the technologies 
related to assistive robotics for people with special needs, 
i.e. robotic systems helping individuals with disabilities 
and those needing assistance in their everyday life. The 
focus of this report will be on specific robotic concepts 
in this area and their application: cobots, therapeutic 
robots, robotic walkers, assistive exoskeletons, robotic 
mobile platforms, and humanoid and pet robots.

Assistive robotics help to address important challenges 
in society, such as the growing demand for healthcare 
services and the limited access people with handicaps 
and special needs have to social activities. In consequence, 
these technologies contribute greatly to achieving United 
Nations Sustainable Development Goal 10 (“Reduce 
inequality within and among countries”).3

Researchers and engineers have been developing assistive 
robotic systems for decades. Their activities have become 
increasingly dynamic in recent years, as can be seen 
not only in the wave of research papers and technical 
publications on this subject, but also in the strong 
upswing in the number of patent applications related to 
these technologies.

With this patent insight report, we provide an overview 
of the important patent trends in the field of assistive 
robotics. To this end, the report builds on publicly 
available patent information. Patent information 
constitutes a very rich source of technical, legal and 
business-related information on inventions for which 
patent protection was sought based on the commercial 
expectations of the applicants. Patent information often 
includes technical information that is not available from 
any other source.

To gather relevant patent information on assistive 
robotics for this report, search strategies were developed 
using meaningful keywords and relevant patent 
classification symbols. These search strategies, which 
were designed to strike a balance between completeness 
and risking a small fraction of unrelated documents in 

2	  More information about EPO patent insight reports and the list 
of currently available reports is available at epo.org/insight-reports.

3	  See un.org/sustainabledevelopment/inequality

the result sets, were then used to create a basic dataset 
of relevant patent documents from the EPO’s databases 
for worldwide patent data. This basic dataset formed 
the basis of the subsequent patent analyses (see Annex 
for more details about the methodology and sources of 
patent information used for this report).

This report may be helpful as a source of information on 
assistive robotics. The methodology on which this report 
is based can be used freely, signifying that anyone can 
adapt the chosen search and analysis approach to their 
needs, such as to follow trends and developments in 
other established or emerging technical fields.

1.2	 Introduction to assistive robotics for 
people with special needs

Assistive robotics for people with special needs4 is 
a dynamic sub-field of robotics that focuses on the 
development of robotic systems that help individuals 
with disabilities and those needing assistance in their 
everyday lives. Another important area of application of 
these robotic systems is the recovery and rehabilitation of 
individuals whose condition requires physical assistance.

Assistive robotics use a wide range of technologies. By 
integrating advanced technologies such as new materials, 
sophisticated sensors and machine learning, assistive 
robotics substantially expand the possibilities already 
provided by conventional medical and care support 
devices and open up new areas of application.

The relevance of assistive robotics lies in the fact that 
they help to address important challenges in society. 
Examples of these challenges include the growing 
demand for healthcare services in increasingly prosperous 
and ageing populations, the shortage of healthcare 
specialists and caregivers, and the increasing awareness 
of inequalities in society and attempts to reduce them. 
Assistive robotics facilitate the work of healthcare 
specialists and caregivers alike, supports individuals in 
maintaining their independence, and makes an important 
contribution to the well-being of individuals who might 
otherwise require continuous assistance.

4	  In this report, the expression “assistive robotics” may be used as 
a synonym for “assistive robotics for people with special needs”
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Assistive robotics help individuals maintain their 
independence and actively contribute to their well-being. 
By empowering users to maintain or regain autonomy in 
their everyday lives, assistive robotics play an important 
role in fostering inclusion, dignity, and social participating 
for people with special needs. In light of this, assistive 
robotics actively contribute to reducing inequality, which 
is an important part of the Sustainable Development 
Goals of the United Nations.5

Similar to many other existing and emerging 
technologies, assistive robotics is not just an opportunity 
to reduce or overcome major challenges in societies on 
all continents, but it also raises some ethical questions. 
Researchers and advisory bodies of experts in the field 
have already addressed existing and potential ethical 
issues related to assistive robotics at an early stage. With 
that, the foundations are laid to harvest the benefits of 
the technology in a responsible manner (see Box 1).

5	  See sdgs.un.org/2030agenda for more details, 
particularly Sustainable Development Goal 10 (“Reduce 
inequality within and among countries”)

1.2.1	 Distinguishing between conventional 
medical devices and assistive robotics

Assistive robotics add to the existing diversity of 
medical rehabilitation and care support devices, but 
how do they differ from conventional medical devices? 
Generally speaking, a robot is a machine which provides 
the following functions with an advanced degree of 
complexity. A robot is able to:

	— sense its environment and/or its internal state
	— analyse the data collected by its sensors
	— make decisions on the basis of this analysis
	— act physically in terms of mobility and/or agility in 

space
	— communicate with its user or operator.

Let’s use the walking aids to illustrate the main 
differences between conventional care support devices 
and assistive robotics. Conventional walking aids 
are rather simple mechanical tools designed to offer 
individuals basic support and stability. In contrast, 
assistive robotic walking aids typically incorporate 
advanced technologies that assist or even enable mobility 
for individuals with significant mobility deficiencies. 
Table 1 presents an overview of the characteristics of 
conventional and assistive robotic walking aids.

Box 1: Robotics for people with special needs: A societal perspective

Robotics has a rich history of evolution, beginning with 
basic automation in the early 20th century and advancing 
to today’s sophisticated, intelligent systems. In the realm 
of assistive technology, robots have brought significant 
benefits to individuals with special needs, providing 
everything from mobility aids to personalized caregiving 
robots that assist with daily tasks, communication, and 
even social interaction. These advancements enable 
greater independence and improve quality of life for many 
users. However, as robots become more capable, they 
also have the potential to replace routine jobs, particularly 
in sectors like caregiving, hospitality, and retail, raising 
concerns about workforce displacement.

The integration of robotics in society has thus sparked 
important discussions about ethics, the future of work, 
and the need for regulations to balance technological 
benefits with social implications. Policymakers and 
experts are actively exploring frameworks to ensure that 
robotics development supports both societal welfare and 
economic stability, addressing concerns around safety, 
privacy, and employment. To this end, various working 
groups, committees and national and international public 
advisory bodies have been addressing these topics in 
a proactive and comprehensive manner (see examples 
below).

Examples
Deutscher Ethikrat (German Ethics Council): Robotik für gute Pflege
World Commission on the Ethics of Scientific Knowledge and Technology: Report on robotic ethics
European Parliament – Directorate General for Internal Policies: European Civil Law Rules in Robotics
The International Standards Organization: ISO 13482 standard on safety requirements for personal care robots
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Table 1: 	

Characteristics of conventional and assistive robotic walking aids

Conventional walking aids Assistive robotic walking aids

Technology
Simple mechanical and often light-weight 
structures

Rather complex structures with various 
mechanical and electronic components

Functionality 
and purpose

Offer support and stability, but users still often 
need to exert significant physical effort to move 
 
Rehabilitation: Help to maintain mobility and 
independence

Offer active support, and sometimes initiate user 
movement 
 
Rehabilitation: Improve mobility; may be used in 
targeted therapy to support recovery and muscle 
formation

Target group People with a wide range of mobility deficiencies
Mainly people with significant mobility 
deficiencies (for stroke patients, people with 
spinal cord injuries, etc.)

Adaptability to 
user needs

Usually limited to basic adjustments
Highly adaptable to the user’s needs, often in 
real-time

Costs Rather inexpensive Often expensive

The following two examples present assistive robotic 
walking aids.

Box 2: Example for assistive robotic walking aids

CN107693314A
Robotic crutch

This patent application presents a robotic crutch offering 
enhanced stability through automatic fall protection and 
real-time detection. It also provides improved mobility due 
to its movement in all directions and responsive support, 
intelligent navigation with obstacle avoidance, motion 
planning, and user-friendly autonomous operation for 
seamless assistance. This makes the device convenient to 
use for a wide range of people, and it can also help with 
rehabilitation.

The important technologies integrated into this robotic 
crutch include six-axis force sensors, laser rangefinders, 
Mecanum wheels, a motor control system, a cross slide 
mechanism, a finite-time control algorithm, intelligent 
position control and real-time monitoring.

A schematic drawing of the robotic crutch, as presented in 
the patent application, is shown on the left. 
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Box 3: Example for assistive robotic walking aids

US2022387246A1
Robotic walker

This patent application presents a robotic walker that 
uses advanced artificial intelligence (AI) for enhanced 
stability via automatic stabilisation and user state 
monitoring. It also allows for improved mobility 
owing to AI-driven gait prediction and autonomous 
movement, and intelligent navigation with AI-powered 
obstacle avoidance and environmental mapping. 
User can interact with the walker in a user-friendly 
manner via a responsive handle and real-time health 
monitoring.

Various advanced technologies are used in this 
invention, including an AI-driven Recurrent Neural 
Network using Long Short-Term Memory (LSTM), a soft 
robotic sensing handle, pressure sensors, a stabilisation 
mechanism, an infrared thermal camera, a Front-
Following Model (FFM), Sound Source Localization (SSL), 
LiDAR and GPS sensors, a heart rate sensor, an inertial 
measurement unit (IMU) and a microcontroller.

1.2.2	 Robotic concepts covered in this report

Assistive robotics cover a variety of different robotic 
concepts ranging from therapeutic robots and assistive 
exoskeletons to humanoid or pet robots.

In this report, we focus on the following six robotics 
concepts, which have gained significant momentum in 
recent years:

	— Cobots: Collaborative robots intended for use in 
direct contact with or near a human operator or user

	— Therapeutic robots: Robots designed to support 
rehabilitation and therapy of individuals

	— Robotic walkers: Walking aids integrated with robotic 
technology to provide balance and support for those 
with difficulty walking. These devices are equipped 
with sensors to adapt to the user’s walking pace and 
to the terrain

	— Assistive exoskeletons: Devices wearable over part 
of an individual’s body to assist the individual’s 
movements. The structure and kinematics of these 
devices are made to fit the anatomy of each individual 
so as to provide ergonomic support

	— Robotic mobile platforms: Particular family of service 
robots based on a platform provided with mobility 
means, such as wheels. Service robots are robots in 
personal or professional use that perform useful tasks 
for humans or equipment

	— Humanoid and pet robots: Robots resembling the 
shape of humans and animals

In the report, we look at these robotic concepts from 
different angles according to important practical criteria: 
the main purpose of the robotic concepts, the nature of 
the needs met by the robotic concepts, and the specific 
target groups. The following table presents an overview 
of the individual search concepts developed for this 
report to map important aspects of the six robotics 
concepts and their applicability6.

6	  The search concepts were selected based on earlier experience 
with patent filing trends in the technological sub-fields and on a 
pre-analysis of the related publicly available patent information. The 
purpose of the pre-analysis was to spot concepts leading to result sets 
with a substantial number of inventions so that meaningful patent 
statistics could be carried out. However, the fact that a specific search 
concept was not taken into consideration in the report does not 
mean that there are no inventions related to the underlying topic.
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Table 2:	

Overview of the search concepts in the area of assistive robotics used in this insight report

Robotics 
concept Types

Purpose Nature of the needs Specific target group

Rehabilitation Support in 
the everyday 
life

Mobility Mental 
health 
(cognitive, 
emotional)

Sensorial Children Elderly

Cobots   ● ● ● ● ●

Therapeutic 
Robots 

  ● ● ●

Robotic 
walkers

  ● ● ● ● ● ●

Assistive 
exoskeletons
 

Active 
exoskeletons 
for lower 
limbs

● ● ● ● ●

Active 
exoskeletons 
for upper 
limbs

● ● ●

Active 
exoskeletons 
for the 
whole body

● ● ●

Robotic 
mobile 
platforms

  ● ● ● ● ●

Humanoid 
and pet 
robots

  ● ● ● ●
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2.	 Analysis

This section presents the results of patent analyses 
regarding assistive robotics as a whole and the six 
robotics concepts covered in the report: cobots, 
therapeutic robots, robotic walkers, assistive 
exoskeletons, robotic mobile platforms, and humanoid 
and pet robots.

2.1	 Assistive robotics

To approach the area of assistive robotics as a whole, 
a composite dataset was created based on patent 
applications for the robotics concepts mentioned.

For the approximated area of assistive robotics, filing 
trends in the field were considered first, with the 
findings then compared to the situation across all fields 
of technology. Next, the main jurisdictions under which 
protection was sought were looked at along with the 
most active applicants. Finally, a similar analysis was 
performed for the individual robotic concepts.

The number of patent applications in the field of assisted 
robotics has increased very dynamically in recent years. 
More than 25 000 inventions related to these technologies 
were identified in the composite dataset during the 
analysis. Figure 2 shows the number of inventions, 

Figure 2	

Number of DOCDB patent families related to assistive robotics, per earliest publication year 
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approximated by DOCDB simple patent families7, in the 
field of assistive robotics as a function of the earliest 
publication date. The earliest publication date was chosen 
to represent the moment when the invention was first 
available to the public and could stimulate research 
activities by others and influence the commercial strategy 
of competitors. In this case, the earliest publication date 
is of fundamental importance for the technical and 
economic development of a technical field.

The figure shows a steep increase in the number of 
inventions over the last two decades. This increase 
exceeds the generally observed rate of increase in the 

7	  A DOCDB simple patent family is essentially a set of 
patent documents relating to patent applications claiming 
priority from the same earlier applications. The technical 
content covered by the patent applications in a DOCDB 
simple patent family is considered to be identical.

number of inventions across all fields of technology 
during the same period (see the scale at right in Figure 2). 
Between 2001 and 2021, the number of inventions 
related to assistive robotics increased by about 2040%. 
Meanwhile, the number in all fields of technology rose 
only by approximately 590%.

Deviating from this trend, the number of patent families 
related to assistive robotics began to decline around 2021. 

In the period 2021 to 2023, the decrease was 30%.
Figure 2 takes into account patent families with patent 
applications that have been filed in a single national 

Figure 3	

Number of international patent families in the area of assistive robotics per earliest publication 
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jurisdiction as well as in multiple jurisdictions. For the latter 
grouping of patent families, it is generally assumed that 
patent applicants attribute greater economic potential to 
the underlying inventions and tend to seek more extensive 
commercialisation from a geographical point of view.

As a result, we focused our analysis on this category 
of patent families, which are generally referred to as 
international patent families. When plotting the number 
of international patent families for assistive robotics as 
a function of the earliest publication year, the dynamics 
described earlier become even more apparent. 

More than 6 200 international patent families were 
identified in the composite dataset related to the field of 
assistive robotics. While the number of inventions for all 
fields of technology has continuously increased during 
most of the past two decades, the increase in the field of 
assistive robotics is far above average during that period 
(Figure 3). Specifically, there was an increase of more than 
830% in this field between 2001 and 2021, compared to 
an increase of approximately 100% across all fields of 
technology.

In the last three years considered, assistive robotics 
showed a decrease of 26%. This recent decrease may be 
due to shifts between focal areas and priorities of research 
and development, such as electronics, materials and sensor 
technologies (see section 2.6 on robotic mobile platforms 
for an example of waves of development reflected in the 
filing statistics). Similar shifts and changes in the priorities 
are also observed in other areas of medical technology.

Patent family members in these international patent 
families are not evenly distributed across all patent 
authorities. Figure 4 shows that patent applicants focus 
strongly on the following patent application routes: 
International applications8, US applications, EP applications, 
CN applications, JP applications and KR applications.

Figure 5 shows the percentages of these patent 
application routes for assistive robotics in terms of all 
patent application routes. In this technical field, the 
PCT application route has been playing a continuously 
important role over the past decades. Its importance in 

8	  Patent applications filed under the Patent Cooperation 
Treaty (PCT) for example. Accordingly, these patent 
applications are often referred to as PCT or International patent 
applications. See wipo.int/pct/en for more information.

Figure 4	

International patent families for assistive robotics by country of publication, per earliest publication year 
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the field of assistive robotics proved to be higher than 
in all fields of technology combined; the fraction of PCT 
applications was still at a rather low level in the 1990s, 
but it has continuously increased since then, although 
it generally remained below the level of the area of 
assistive robotics (Figure 6). The important role of PCT 
applications for inventions related to assistive robotics 
may be interpreted as (1) an indication of the high 
economic expectations that the patent applicants have 
for these technologies, and (2) a consistent multinational 
commercialisation strategy adopted mainly by large 
companies in the field.

One important indicator of the strategic orientation and 
success of patent filing strategies in the field of assistive 
robotics is the proportion of granted IP rights in a specific 
country or region. Figure 7 shows the proportion of 
international patent families for which at least one IP right 
was granted in a specific jurisdiction. In more than 43% of 
these international patent families, at least one IP right 

was granted for the United States, underscoring its role 
as a market and an important place for assistive robotics 
research. For other legislations, the proportion is also 
substantial but lower than for the United States. Examples 
of important markets include Japan (24%), China (21%), 
Europe (21%, based on EP patents) and Korea (14%).

EP applications are a special case that requires a more 
detailed analysis. The European Patent Convention 
(EPC) has established a single application procedure for 
obtaining patent protection in Europe. With just one 
patent application, applicants can protect their invention 
not only in some or all of the 39 Contracting States that 
have acceded to the EPC, but also in one extension state 
and five validation states.9

Figure 8 presents the percentage of EP patents in 
international patent families pertaining to the field of 

9	  See epo.org/applying/european for more information 
about the European patent application route.

Figure 5	

International patent families for assistive robotics by country of publication, per earliest publication year 
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assistive robotics that were validated and maintained in an 
EPC Contracting State, extension state or validation state 
(blue). The figure provides an indication of the importance 
of a country as a location for research and production 
and as a market in the field of assistive robotics based 
on the patent holders in the field. For comparison, the 
percentage of EP patents in international patent families in 
all technical fields combined are also shown (green).

In the area of assistive robotics, EP patents are generally 
maintained in countries that represent not only the 
largest markets, but also the home of important 
applicants in the field (Germany, France and the United 
Kingdom), which corresponds to the situation in all fields 
of technology. The validation and maintenance rate for 
assistive robotics inventions is generally lower than in all 
other technology fields.

During the analysis, we also looked at active patent 
applicants in the field of assistive robotics. For this 

purpose, patent applicant data were consolidated in the 
basic dataset by aggregating patent applicants belonging 
to the same corporate tree.10 Individuals who are listed as 
patent applicants together with legal entities were also 
aggregated with them.

Figure 9 shows the number of international patent 
families in the area of assistive robotics according to the 
applicants’ country of residence. Among those applicants 
for which the country of residence is available in the patent 
databases used for this study, those from the United States 
account for more than 28% of the international patent 
families. Other important countries are Japan (22%), Korea 
(12%), China (8%) and Germany (6%).11

10	  The corporate tree covers the subsidiaries and 
companies (legal entities) in a holding structure.

11	  Applicant data for KR and JP documents is incomplete as to the 
country of residence of the applicants in the patent databases used for 
this study. Accordingly, the percentage of international patent families 
with applicants from Japan and Korea may be underrated in this analysis.

Figure 6	

International patent families for all fields of technology by country of publication, per earliest publication year 
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Figure 8	

Proportion of EP patents in international patent families pertaining to the field of assistive robotics that were validated 
and maintained in an EPC Contracting State, extension state or validation state 
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Figure 7	

Proportion of international patent families related to assistive robots for which at least one patent or utility model was 
granted or registered in a specific legislation

Source: EPO
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In this context, we also performed analyses of countries 
with priority filings of patent applications in the dataset 
since they may provide insight into the origin of an 
invention. Often, the countries with priority filings are also 
the country of residence of the main applicant(s). In light of 
this, supplementary information was collected to support 
the previously mentioned analysis of the applicants’ 
country of residence in international patent families. 
Figure 10 shows the priority filing statistics in the field 
of assistive robotics along with a breakdown by priority 
authorities as an indication of the country of residence. 
The priority filing statistics confirm that the leading 
applicants come from the United States, Japan and Korea.

The most active applicants in the field are companies 
and universities (see Table 3), most of which are located 
in Korea and Japan. Only two applicants in the list have 
their headquarters outside Asia (Europe, United States) 
The list of most active applicants in the field is headed by 
Samsung, Panasonic and Honda.

Figure 11 presents a list of the most active applicants along 
with a breakdown according to the main sector to which 
the applicants belong, namely companies, “governmental/
non-profit organisations” and universities. Figure 11 is 
consistent with Table 3 since they both show that the 
vast majority of the most active applicants in the field 
are companies from Asia. Figure 11 also reveals that the 
situation is notably different for “governmental/non-profit 
organisations” and universities. The most active applicants 
in these sectors are located in Europe and the United 
States, suggesting that inventions related to assistive 
robotics in these regions come mainly from the research 
sector, whereas inventions in Asia are largely developed by 
companies.

Figure 9	

International patent families pertaining to the field of assistive robotics per earliest publication year, with a breakdown 
according to the applicants’ country of residence 
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Table 3: 	

Most active applicants in the field of assistive robotics

Applicant Country Sector Number of international patent families

Samsung KR Company 206

Panasonic JP Company 184

Honda JP Company 170

Toyota JP Company 158

Sony JP Company 99

Ottobock DE Company 79

LG Group KR Company 65

Hyundai Motor Company KR Company 62

University of California US University 55

JTEKT JP Company 53

Figure 10	

International patent families in the field of assistive robotics per earliest publication year, with a breakdown according to 
priority countries 
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Figure 11	

Most active applicants in the field of assistive robotics, with a breakdown according to main sectors to which the 
applicants belong
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Figure 12 presents an overview of how the number of 
international patent families originating from the most 
active applicants has evolved over time. Applicants who 
have created inventions in the field over an extended 
period of time and have correspondingly sought patent 
protection, such as Panasonic and Hill-Rom, can be 
distinguished from applicants who have recently become 
active in the field.

Figure 13 indicates the share of applicants from EPC 
member states according to all patent families on the 
one hand and international patent families on the other. 
While European applicants play a rather minor role in 
the area of assistive robotics, they represent an above-
average share in international patent families in the field, 
for which it is assumed that patent applicants attribute 
greater economic potential to the underlying inventions. 

Among this group of applicants, those from Germany 
account for 29% of the international patent families, 
followed by applicants from France (14%), the United 
Kingdom (12%) and Italy (11%) (see Figure 14).

Figure 12	

Number of international patent families of the most active applicants in the area of assistive robotics, per earliest 
publication year

For each applicant in Table 3, the number of international patent families is plotted against earliest publication year, with the size of the circles corresponding to the 
number of patent families
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Figure 13	

Share of applicants from EPC member states according to the number of patent families in the area of assistive robotics 
(top: all patent families; bottom: international patent families only)

The share of patent families with at least one applicant from an EPC member state is shown in red, the share of patent families without applicants from EPC 
member states in blue.
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Despite the key role international patent families play 
in identifying important economic trends, we included 
additional analyses of the complete dataset as well. We 
did this for two reasons. First, patent data is interesting 
from a business perspective to spot emerging trends and 
the potential economic role that a specific technology 
may play. Second, patent data is of key importance as a 
seminal source of technical information that may spark 
the imagination and research and development activities 
of others outside a specific country or region, even in 
other technical fields.

In this context, forward citations of patent documents 
are of particular relevance to spot this knowledge 
transfer and spillover of know-how. A forward citation 
in patent literature is a reference in a patent document 
or a reference made during the patent application and 
granting procedure to another source of information, 
such as an earlier patent document. Forward citations 
help us to understand where and how knowledge 

transfer across different technical domains takes place. 
This can be particularly useful for identifying cross-
industry spillovers or regional innovation activities 
and for understanding the flow of know-how between 
countries and regions. These insights can support policy-
making, business strategies and investment decisions.

The following chart shows the top ten applicant countries 
of residence related to patent families cited in the area of 
assistive robotics by the number of citing patent families. 
The colours represent the applicant country of residence 
of the citing patent families.

To illustrate the flow of know-how between countries 
and regions in the area of assistive robotics, we first 
determined the country of residence of applicants citing 
any patent document in the dataset for assistive robotics. 
Secondly, we determined the country of residence of 
applicants in the cited patent documents. Figure 15 shows 
the relationship between the citing and cited patent 

Figure 14	

Statistics related to international patent families with European applicants in the area of assistive robotics, with a 
breakdown according to EPC member states as the country of residence 
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documents based on the applicants’ country of residence, 
excluding the country of residence of the applicant of 
the cited patent document. Applicants from the United 
States rank first in terms of cited patent documents in 
the area of assistive robotics, followed by applicants from 
Japan, Korea, Canada and Germany. Patent applications 
from US applicants, for example, are frequently cited 
by applicants from Korea, Japan, Germany, China and 
Switzerland. Similarly, patent applications from Chinese 
applicants, who make up a large proportion of the non-
international patent families, are cited by many patent 
applicants from other countries on different continents, 
which illustrates the extent of the flow of know-how 
between different countries and regions in this field.

Finally, an overview of the patent family statistics for 
the six robotics concepts and related sub-concepts is 
presented in Figure 16.12 Assistive exoskeletons account 
for 50% of inventions, followed by therapeutic robots 
(27%), and humanoid and pet robots (18%).13

The results of the patent analyses for the six robotics 
concepts are presented in the following subsections.

12	 See also section 1.2.2 for a detailed overview of the robotics 
concepts and the sub-concepts covered in this report.

13	 Inventions related to assistive robotics may concern 
different robotics concepts and sub-concepts. This can lead 
to these inventions being counted more than once. The total 
number of inventions by earliest publication year may therefore 
be higher in this and similar charts showing a breakdown 
according to robotics concepts and/or related sub-concepts.

Figure 15	

Assistive robotics: Number of citing patent families and breakdown of applicants’ country of residence according to 
citing and cited patent families 
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Figure 16	

Patent family statistics for the six robotics concepts and related sub-concepts covered in this report

The robotics concepts and related sub-concepts are indicated on the vertical axis. The number of patent families are shown as a bar chart on the horizontal axis 
(right). The blue fraction of a bar represents the number of international patent families for a specific search concept, while the blue and the green fractions 
combined represent the number of all patent families for this specific search concept. (see Section 1.2.2 for more information)
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2.2	 Cobots

Cobots are robots intended for use in direct contact with 
or near a human operator or user. This characteristic 
distinguishes them from conventional industrial robots, 
which often pose a significant danger to anyone 
approaching them due to their mass and speed of 
operation. In order to avoid a collision with a human 
operator or user, industrial robots are usually surrounded 
by barriers or fitted with sensors that trigger an alarm to 
slow down or even completely stop the robots when a 
person gets too close.

To avoid such cumbersome or time-consuming safety 
measures, cobots are designed as lightweight machines 
with soft shapes so that any collision with a person 
would be harmless. Moreover, cobots are equipped with 
several sensors, including torque sensors integrated 
in the joints, proximity sensors, and touch sensors. 
These sensors are used, for example, to detect a person 
approaching the cobot, so that the cobot can respond 
smoothly within the proximity of this person.

Design specifications for cobots are based on safety 
standards such as those defined in ISO 10218-1 and 
ISO 10218-2, and on technical specifications such as 
ISOTS-15066. These standards and specifications were 
established based on experiments which assessed the 
conditions under which a collision between a robot and a 
person can cause pain or even injury.

Today, all major robotic manufacturers as well as several 
smaller companies develop cobots, and they have 
great hopes for the growing commercial success of this 
technology.

Box 4: The history of cobots in a nutshell

The invention of cobots is generally attributed to 
J. Edward Colgate and Michael Peshkin of Northwestern 
University. Their patent US5952796 (filed in 1997) 
described “an apparatus and method for direct physical 
interaction between a person and a general purpose 
manipulator controlled by a computer”. The inventors 
subsequently founded the company Cobotics which 
produced several cobot models used in final assembly 
lines in the automotive sector.

German robot manufacturer KUKA released its first 
“LBR 3” cobot in 2004. This lightweight device was the 
result of a long collaboration at German Aerospace 
Center Institute.

Universal Robots, located in Denmark, released its first 
“UR5” cobot in 2008. This cobot was able to operate 
safely alongside employees, thus eliminating the need 
for safety cages or fencing. It helped launch the era of 
flexible, user-friendly and cost-efficient collaborative 
robots.

Box 5: Types of cobots

Four types of cobots have been identified by the 
International Federation of Robotics:

	— Coexisting robots: the robot and a human operator 
can work in proximity to each other without 
barriers, but are not intended to get very close or 
touch each other

	— Sequentially collaborating robots: the robot and a 
human operator are active in the same workspace 
and can come close, but they do not work on an 
object at the same time 

	— Cooperating robots: the robot and a human 
operator can work on the same object at the same 
time 

	— Responsive collaborating robots: the robot 
responds in real-time to guiding movements of the 
human operator.

Table of contents | Executive summary | 1. Introduction | 2. Analysis |  3. Conclusions and outlook | Annex

https://epo.org
https://epo.org
https://worldwide.espacenet.com/patent/search/family/025501964/publication/US5952796A?q=pn%3DUS5952796


ASSISTIVE ROBOTICS FOR PEOPLE WITH SPECIAL NEEDS 
PATENT INSIGHT REPORT

epo.org | 27epo.org | 27

Cobots for people with special needs

Cobots are particularly well-suited for providing care 
activities to people with special needs because the tasks 
they perform almost always require them to be very close 
to the user. Cobots are designed to be very safe and offer 
specific advantages in such situations.

Moreover, cobots are rather inexpensive due to their 
relatively small size, and they can easily be integrated 
into the environment of a person with special needs. 
This allows for widespread use of these devices. For 
example, cobots can be mounted on wheelchairs, on 
tables or on bed frames to assist a person. Furthermore, 
cobots are usually rather user-friendly and do not require 
special programming skills. They are also designed to be 
highly flexible and adaptable so that they can be easily 
reconfigured for different tasks and applications in the 
everyday life of a person with special needs. 

All these characteristics make cobots a promising 
solution for assisting people with special needs.

Similar to the patent analyses regarding assistive robotics 
as a whole, the robotic concept “cobots” was explored via 
patent family statistics, and the main applicants and their 
filing behaviour (see Figures 17 and 18, and Table 4).

The number of international patent families related 
to this robotic concept have grown steeply over the 
last decade, with above-average growth compared to 
all fields of technology. In the period 2012 to 2022, the 
number increased more than sixfold. In 2023, the number 
of international patent families decreased notably 
compared to the previous year (by more than 40%). With 
this, the filing patterns deviate from the development in 
the area of assistive robotics.

In contrast to assistive robotics as a whole, the main 
active applicants regarding cobots are mainly companies 
located in Europe, Japan, Canada and the United States, 
with KUKA, Siemens, Sony and Panasonic heading the list. 
While these applicants have continuously sought patent 
protection in this field, other applicants, such as NTT (and 
Osaka University), were only active during a rather short 
period of time.

Table 4: 	

Most active applicants regarding cobots

Applicant Sector Country
Number of 
international 
patent families

KUKA Company DE 18
Siemens Company DE 12
Sony Company JP 12
Panasonic Company JP 11
BAE Systems Company JP 8
FANUC Company JP 8
Osaka University University JP 7
NTT (Nippon 
Telegraph and 
Telephone)

Company JP 7

Auris Health Company CA 7
Intel Company US 6

Box 6: Example for cobots

WO2024153760A1
Actuator for robotic arm

This patent application presents a robotic arm using an 
actuator and other components arranged in a specific 
manner and to provide advanced functionality.

The robotic arm may be mounted on a wheelchair. 
It enables the user’s arms to hold and manipulate 
physical objects when the user’s arms are not able 
to. With its low weight and energy consumption, this 
invention aims to reduce the weight of the wheelchair’s 
power supply as well as the cost of the wheelchair.
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Figure 17	

Number of international patent families related to cobots per earliest publication year, along with a breakdown 
according to related sub-concepts 
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Applicant name
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Figure 18	

Filing behaviour of the most active applicants (vertical axis) regarding cobots per earliest publication year

For each applicant, the number of international patent families is plotted against earliest publication year, with the size of the circles corresponding to the number 
of patent families
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2.3	 Therapeutic robots

Therapeutic robots are specialised robotic systems 
designed to support the rehabilitation and therapeutic 
treatment of individuals with physical, cognitive or other 
deficiencies. Therapeutic robots are typically stationary 
and used in a clinical or similar environment.

Physical rehabilitation robots are a primary example 
of therapeutic robots. These robots are often used in 
physical therapy and assist individuals when recovering, 
for example, from surgical treatment and injuries. They 
guide patients through the repetitive physical exercises 
necessary to regain physical strength, coordination and 
mobility.

In this manner, therapeutic robots augment or replace 
manual interventions by the therapist, thus improving 
the efficiency, accuracy and intensity of the rehabilitation 
process. More specifically, these robots can be used 
to help achieve important rehabilitation and recovery 
objectives such as limb rehabilitation:

	— Enhancing motor recovery 
Robotic rehabilitation helps to retrain the brain’s 
motor pathways by guiding the limb through specific, 
controlled movements. This can accelerate recovery 
and improve functional outcomes, especially for 
patients with stroke or spinal cord injuries.

	— Precision and consistency 
Therapeutic robots offer precise control over 
movements, speed, force and range of motion, 
allowing for consistent and customisable therapy 
sessions that can adapt to the patient’s progress.

	— Repetitive motion 
Therapeutic robotic systems provide high-repetition 
exercises, which are critical for neuroplasticity, i.e. 
the brain’s ability to reorganize itself and recover its 
motor skills.

	— Measuring progress 
Therapeutic robotic systems can monitor 
performance metrics like range of motion, force and 
response time. These data points allow therapists 
to track the patient’s recovery and adjust therapy 
accordingly.

	— Patient engagement and motivation 
Advanced systems often include interactive features 
or virtual environments that engage patients, making 
the therapy process more motivating and enjoyable.

Box 7: Example for therapeutic robots

EP1850824B1
Methods and apparatuses for rehabilitation and 
training

This patent presents a therapeutic robot with pre-
determined degrees of freedom and a motor providing 
variable resistance to the device by activating the 
brakes.

One version of the invention constitutes a robotic 
system designed for limb rehabilitation that can be 
used in both active and passive modes (see images). 
The device can actively guide a patient’s limb through 
predefined motions to assist in motor recovery and 
provide precision and consistency in the movement. 
In active mode, the system allows the patient’s own 
movements to drive the rehabilitation process while 
the robot provides support or resistance as needed. 
This dual-mode functionality enhances customisability 
for different stages of recovery, thus helping to improve 
outcomes for patients with varying levels of motor 
control.
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The results of the patent analyses for therapeutic robots 
are shown in Figures 19 and 20, and in Table 5.

As presented in Section 2.1, the steep increase in the 
number of international patent families in the area of 
assistive robotics started about two decades ago, with 
a decline in 2022 and 2023. In the case of therapeutic 
robots, the number of international patent families also 
started to rise significantly about two decades ago, with 
the number having increased more than sixfold in the 
period 1999 to 2009, and then development plateaued. 
In 2019 and 2020, a peak in the number of patent families 
was observed, followed by a decrease of more than 50% 
up to 2023 (see Figure 19).

The main active applicants regarding therapeutic robots 
are predominantly companies from Japan, the United 
States and Europe. The list of most active applicants is 
headed by Panasonic and Toyota. Although Panasonic 
is the most active applicant and has been continuously 
active in the field until recently, other applicants have 
only been active for a rather limited period of time, with 
some only becoming active after the steep increase 
mentioned earlier (Figure 20).

Table 5: 	

Most active applicants regarding therapeutic robots

Applicant Sector Country Number of international patent families

Panasonic Company JP 70

Toyota Company JP 34

Neofect Company US 16

Murata Machinery Company JP 15

Sanyo Company JP 14

Philips Company NL 12

H Robotics Company US 12

Hill-Rom Company US 11

Seiko Epson Company JP 10

Keio University University JP 10
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Figure 19	

Number of international patent families related to therapeutic robots per earliest publication year, along with a 
breakdown according to the related sub-concepts 
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Figure 20	

Filing behaviour of the most active applicants regarding therapeutic robots per earliest publication year
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2.4	 Robotic walkers

Robotic walkers are advanced walking aids that integrate 
robotic technology to provide balance and support for 
individuals having difficulty walking. These devices are 
equipped with sensors to adapt to the user’s walking 
pace and the terrain. Robotic walkers enable individuals 
to walk more safely and independently.

By providing more personalised and safer walking 
assistance than conventional walking aids, robotic 
walkers offer substantial benefits for elderly people, 
individuals recovering from injuries, and people with 
disabilities. More information on the differences between 
conventional walking aids and robotic walkers is available 
in Section 1.2.1.

Robotic walkers have the potential to become widely 
used and improve the quality of life for countless 
individuals with mobility issues. Along the way, some 
challenges will have to be overcome, including:

	— Higher cost 
Robotic walkers are more expensive than 
conventional walking aids because they include more 
advanced technologies. This creates a financial barrier 
for many people who want to use these devices.

	— Complex technologies 
Users may have difficulty operating these devices 
due to the complexity of the advanced technologies. 
This is particularly true for elderly people, who are not 
accustomed to using digital systems.

	— Power supply 
Similar to other mobile robotic devices, robotic 
walkers use accumulators that need to be recharged 
on a regular basis, which may be a limitation in some 
situations.

Figures 21 and 22, and Table 6 show the results of the 
patent analyses for robotic walkers. This robotic concept 
saw a remarkable upswing in the number of international 
patent families starting around 2014, with the number 
increasing more than sevenfold between 2013 and 2015, 
and then continued at a high level with considerable 
fluctuations until recently (Figure 21).

The list of most active applicants is headed by companies 
from Japan, Korea and China, with JTEKT, Murata 
Manufacturing and Panasonic ranking first (Table 6). 
Figure 22 shows the filing behaviour of the most active 
applicants in the field per earliest publication year. The 
aforementioned upswing and fluctuations are in line 

with the filing pattern of the main applicants with blocks 
of inventions for which patent protection was sought, 
rather than a continuous flow of inventions as observed 
for other robotic concepts.

Box 8: Example for robotic walkers

EP3530253B1
Walking assist device

The main point of the invention is to improve walking 
quality by synchronizing arm and leg movements, 
and ensuring that the device maintains a correct body 
posture with the trunk straight. This is crucial for 
enhancing walking patterns without relying on walkers 
that might reduce physical strength over time. The 
device promotes natural, coordinated movements to 
support rehabilitation.

In addition, the invention incorporates sensors to 
detect the user’s body posture, grasp state, and 
environmental conditions. These sensors feed data 
into a control system that uses actuators to adjust 
the assistance provided during walking. The device 
can switch between a training mode, which adds 
mechanical resistance to strengthen the user’s muscles, 
and an assist mode, which reduces the load and helps 
the user walk more easily.

An AI-driven control system ensures real-time 
adjustments that synchronise the user’s movements 
with the device’s mechanical assistance. This 
synchronisation enhances the rehabilitation process by 
making the device adapt dynamically to the user’s gait 
and physical state, providing customised assistance for 
effective mobility improvement.
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Figure 21	

International patent families related to robotic walkers per earliest publication year and with a breakdown according to 
the related sub-concepts 
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Figure 22	

Filing behaviour of the most active applicants regarding robotic walkers per earliest publication year

For each applicant, the number of international patent families is plotted against earliest publication year, with the size of the circles corresponding to the number 
of patent families

Table 6: 	

Most active applicants regarding robotic walkers

Applicant Sector Country Number of international patent families

JTEKT Company JP 19

Murata Manufacturing Company JP 15

Panasonic Company JP 15

Funai Company JP 12

Fuji Company JP 12

Nabtesco Company JP 10

LG Group Company KR 8

Zhejiang Yihengyue Medical Technology Company CN 8

Toyota Company JP 7

Sharp Company JP 6

1 4 6 10
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2.5	 Assistive exoskeletons

An exoskeleton is a device wearable on different parts of 
an individual’s body to provide them move. The structure 
and kinematics of this device is made to fit the anatomy 
of the individual so as to provide ergonomic support.

Exoskeletons essentially fall into three groups: 
exoskeletons for the upper limbs, lower limbs and 
the whole body. Exoskeletons for the upper limbs are 
used to help all or a part of the arm to move (shoulder, 
elbow, wrist, hand), for to support the trunk or neck. 
Exoskeletons for the lower limbs are used to help all or 
parts of the leg to move (waist, knee, ankle, feet).

Furthermore, a distinction is made between active, 
or powered, exoskeletons and passive, or unpowered, 
exoskeletons. The latter concept only uses the individual’s 
own muscle energy. This energy is stored in the first 
phase of movement and then returned in the second 
phase to support and relieve the individual.

Active exoskeletons are provided with actuators, such as 
pneumatic or hydraulic cylinders, electric motors, or so-
called McKibben air muscles. The actuators are controlled 
via data collected by a number of sensors, or sometimes 
via feedback from the human nervous system. The 
most advanced active exoskeletons can fully replace the 
function of human muscles.

Assistive exoskeletons for people with special 
needs

Exoskeletons were originally developed for industrial and 
military tasks, such as helping a worker or soldier perform 
physically demanding tasks. However, exoskeletons have 
found their way into the medical domain in recent years, 
mainly to support individuals with reduced mobility. 

There is a particular interest in active exoskeletons. The 
powered elements of the exoskeleton transmit force 
to the part of the body to which they are attached, 
making it possible to correct or compensate for physical 
deficiencies. The main challenges in powered exoskeleton 
technology is being able to obtain reliable dynamic 
balancing and a sufficient energy autonomy.

Patent analyses were carried out for assistive 
exoskeletons and related sub-concepts. The results are 
shown in Figures 23 and 24, and in Table 7.

Similar to the development of assistive robotics as 
a whole, there was a steep increase in the number 
of international patent families related to assistive 

Box 9: Example for assistive exoskeletons

EP3778138A1
Exoskeleton recovery power assisting device

This patent application describes a biomimetic 
exoskeleton rehabilitation device designed to assist 
individuals with weakened or injured muscles and 
provide support and assistance in recovery. The device 
uses pneumatic muscles to mimic natural movements, 
thus offering a lightweight, flexible, and cost-effective 
alternative to traditional motor-driven systems such as 
hydraulic or electric mechanisms.

The exoskeleton includes a back structure with 
adjustable panels and pneumatic muscles that support 
the arms. The arm structure has components for the 
upper arm, forearm, elbow, wrist, and hand, with 
pneumatic muscles enabling fluid, natural movements. 
The waist and thigh structures, also powered by 
pneumatic muscles, allow for bending, standing, and 
hip joint movements to support physical tasks and 
exercises.

This exoskeleton is designed for rehabilitation and 
physical assistance: it enhances mobility and strength 
by transferring stress from the user’s muscles to 
the device. It is designed for patients in recovery or 
for elderly individuals needing support in their daily 
activities.
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exoskeletons starting about two decades ago (Figure 23). 
The increase was above average compared to all fields 
of technology. The recent decrease related to assistive 
exoskeletons started in 2021, with a decline of nearly 30% 
during the last three years under consideration.14

14	  The similarity between development in the area of assistive 
exoskeletons and the area of assistive robotics as a whole is due 
to the fact that international patent families related to assistive 
exoskeletons outnumber by far the other robotic concepts (see 
Figure 16). Accordingly, the composite dataset created to approximate 
the area of assistive robotics as a whole includes to a large extent 
international patent families related to assistive exoskeletons.

Table 7 shows the list of the most active applicants 
regarding assistive exoskeletons. These applicants are 
mainly companies located in Korea, Japan, Europe and the 
United States. The filing behaviour of these companies 
are shown in Figure 24. Many of the most active 
applicants have been active over an extended period 
of time in the field and sought patent protection in a 
continuous manner.

Table 7: 	

Most active applicants regarding assistive exoskeletons

Applicant Sector Country Number of international patent families

Samsung Company KR 185

Honda Company JP 130

Toyota Company JP 100

Ottobock Company DE 77

Hyundai Motor Company Company JP 57

Ekso Bionics Company US 46

JTEKT Company JP 45

University of California University US 43

Panasonic Company JP 43

Kia Company KR 38
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Figure 23: 	

Number of international patent families related to assistive exoskeletons per earliest publication year, along with a 
breakdown according to the related sub-concepts
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Figure 24 	

Filing behaviour of the most active applicants regarding assistive exoskeletons per earliest publication year

For each applicant, the number of international patent families is plotted against earliest publication year, with the size of the circles corresponding to the number 
of patent families
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Box 10: Prompting for higher quality of living: How intelligent mechanical joints help children walk

Although exoskeletons for adults have been available 
since the 1960s, no one had developed exoskeletons 
specifically for children until Spanish engineer Elena 
García Armada began looking at these devices in 2009. 
She came at a very opportune time: there was a clear 
need for such devices since young wheelchair users risk 
muscle atrophy at an early age due to physical inactivity, 
as well as deformation of the spine. Both problems can 
ultimately shorten their lifespan.

García realised that the challenge was bigger than just 
re-sizing the existing exoskeletons to fit a smaller body 
because affected children are often unable to walk due to 
neurological conditions and they have complex symptoms 
affecting joint motion. In consequence, an exoskeleton 
for children needs to be adaptable and able to adjust its 
functions to the symptoms of a particular child.

After many years of research in the area of industrial 
robotics, García decided to switch her work priorities to 
paediatrics and invented an adjustable light-weight suit 
that was connected to a battery and a network of small 
motors with sensors, software and machinery. The 
mechanical joints in this suit adapt intelligently to the 
motion of each child as their rehabilitation progresses. 
The suit forms an exoskeleton that allows children to 
leave their wheelchair and walk during rehabilitation 
sessions, thus reducing muscle atrophy and medical 
complications. It can also improve mental wellbeing and 
increase social participation.

In 2013, García conducted her first trials with a patient, 
and also established Marsi Bionics, a Madrid-based 
startup, to further develop the technology. Important 
technologies were secured by patents (see information 
related to European patent EP3225363 as an example).

Eight years later, she received medical approval for 
the invention and has since sold devices to hospitals 
in Spain and abroad. Even as the company grows, she 
never forgets the original inspiration for the invention. 
“I and all my team, get all our energy from the smiles of 
the kids,” García says.

Her achievements in the area were acknowledged 
shortly after when she won the Popular Prize of the 
European Inventor Award 2022.

EP3225363B1
Exoskeleton for assisting human movement

This patent presents an exoskeleton for assisting 
human movement that can be fitted to the user 
in terms of size, tension and range of joint motion. 
These adjustments can be made manually or 
automatically.

The exoskeleton is fitted to the user when the user 
is in a horizontal or sitting position without the need 
for a functional transfer.

The device’s modular design is compatible with 
human biomechanics and reproduces natural 
physiological movement for the user, it can have 
up to seven actuated and controlled degrees of 
movement per limb, thus ensuring that the user 
maintains their equilibrium while moving.

Table of contents | Executive summary | 1. Introduction | 2. Analysis |  3. Conclusions and outlook | Annex

https://epo.org
https://epo.org
https://worldwide.espacenet.com/patent/search/family/056073666/publication/EP3225363B1?q=pn%3DEP3225363B1


ASSISTIVE ROBOTICS FOR PEOPLE WITH SPECIAL NEEDS 
PATENT INSIGHT REPORT

epo.org | 42epo.org | 42

European Inventor Award 2022
In recognition of her important achievements in the 
development of exoskeletons for children, Elena García 
received the Popular Prize of the European Inventor 
Award 2022. As António Campinos, President of the 
European Patent Office, stated during the ceremony:

“The public vote for Elena García Armada honours 
the determination, ingenuity and contribution of this 
exceptional inventor, who has harnessed her experience 
and expertise in robotics and health technology to 
improve the lives of many children. Her invention opens 

up the experience of walking during rehabilitation 
sessions to children who may otherwise not be able to 
do so, and offers hope to many who have been waiting 
for new treatment possibilities for years.”

The European Inventor Award is one of Europe’s most 
prestigious innovation prizes. Launched by the EPO in 
2006, the award honours both individuals and teams’ 
for their solutions to some of the biggest challenges of 
our times. The finalists and winners are selected by an 
independent jury comprising former European Inventor 
Award finalists.
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2.6	 Robotic mobile platforms

Robotic mobile platforms are a particular family of 
service robots, which are defined by the International 
Organization for Standardization as “robots in personal 
use or professional use that performs useful tasks for 
humans or equipment” (ISO 8373).

In 2023, an estimated 30 million service robots were 
sold compared with 600 000 industrial robots. This 
shows how important these robots are in our everyday 
lives. Examples of service robots include robotic vacuum 
cleaners, robotic lawnmowers, and logistics robots for 
large warehouses.

Service robots are usually developed for a very specific 
task and can thus have a wide variety of designs. One 
common characteristic these robots need, however, 
is good mobility, i.e. the ability to easily change their 
position and orientation. 

A key feature for many service robots is a mobile platform 
with a navigational system that enables the robot to 
complete its tasks at different locations. Such a mobile 
service robot can move along the ground but fly or 
operate underwater. Depending on the environment, 
different types of locomotive modes can be used, ranging 
from conventional wheels or tracks, to Mecanum wheels, 
legs and propellers.

Robotic mobile platforms for people with 
special needs

Mobile service robots are especially designed to support 
people with special needs; for example, they can fetch 
objects within their domestic environment, carry out a 
task remotely or physically assist a person with reduced 
mobility.

The results of the patent analyses related to robotic 
mobile platforms for people with special needs, as well as 
the related sub-concepts, are presented in Figures 25 and 
26, and in Table 8. Robotic mobile platform inventions 
experienced two waves of development, the first 
indicated by an upswing in the number of international 
patent families about two decades ago, with the number 
having increased more than sixfold between 2004 to 
2010 and having then decreased up to 2013. The second 
wave was marked by a steep increase from 2013 onwards 
when the numbers increased more than sixfold until 

peaking in 2018. Robotic mobile platform inventions have 
also seen a decline from 2021 onwards, similar to what 
has occurred in the area of assistive robotics as a whole.

The most active applicants in the field are companies 
and universities (Table 8). These applicants are based in 
Japan, Korea, the United States and Europe, with Toyota 
and Honda greatly outnumbering the other applicants. 
Figure 26 presents the filing behaviour of the most active 
applicants from the year 2000 onwards.

Box 11: Example for mobile service platforms

US2023324923A1
Infinity smart serving robots

This patent application presents an autonomous 
service robot that can deliver everyday item such as 
food to people.

This service robot can deliver items and attend to 
people such as the elderly or disabled individuals, and 
report on their personal status and the status of their 
living environments. Versions of the invention comprise 
advanced robotics using vision-based mapping 
technology to improve the care provided to the elderly 
and people with disabilities.
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Figure 25	

Number of international patent families related to robotic mobile platforms per earliest publication year, along with a 
breakdown according to the related sub-concepts
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Table 8: 	

Most active applicants regarding robotic mobile platforms

Applicant Sector Country Number of international patent families

Toyota Company JP 60

Honda Company JP 58

Samsung Company KR 20

Panasonic Company JP 13

iRobot Company US 13

Oliver Crispin Robotics Company GB 10

University of California University US 10

GE (General Electric) Company US 10

LG Group Company KR 10

University of Tsukuba University JP 8

Applicant name
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Honda
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Oliver Crispin 
Robotics
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California
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Source: EPO

Figure 26 	

Filing behaviour of the most active applicants regarding robotic mobile platforms per earliest publication year

For each applicant, the number of international patent families is plotted against earliest publication year, with the size of the circles corresponding to the number 
of patent families
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2.7	 Humanoid and pet robots

Humanoid robots are robots resembling humans in 
shape. Evidence of our fascination with human-like 
machines can already be seen in ancient civilisations. 
For instance, Greek mythology attributed the creation 
of the bronze giant Talos to Hephaestus, the god of 
metalworking. In his magnum opus the Iliad, Homer 
mentions that Hephaestus created automata in the form 
of golden handmaidens. In many parts of the world, 
various myths relate to such artificial anthropomorphic 
creations.

This fascination for human-like machines has been 
expressed in many ways over the centuries, whether 
in the technical world (such as Leonardo da Vinci’s 
mechanical knight and Jacques de Vaucanson’s 
flute player) or in literature (including Mary Shelley’s 
Frankenstein, Karel Čapek’s play R.U.R. – in which the 
word “robot” appears for the first time and Isaac Asimov’s 
three laws of robotics).

During the 20th century, cinema accelerated the 
popularity of humanoid robots, and they became 
recurring characters in popular culture (from Maria in 
Fritz Lang’s “Metropolis” to Ava in “Ex-Machina”, C3PO in 
“Star Wars” and T-800 in “Terminator”).

There is no denying that the dream of creating an 
autonomous human-like machine was also one of the 
fundamental drivers behind the development of the 
technical area of robotics. Over the last four decades, this 
dream has become reality with the emergence of robots 
like Wabot-2, Asimo and Qrio, just to cite a few of the 
most popular humanoid robots. Today, they continue to 
captivate the general public and experts alike.

Humanoid robots for people  
with special needs

The idea of using humanoid robots to support people 
with special needs is extremely appealing because such 
robots are very versatile and capable of communicating 
in a natural way, thus giving the impression of being a 
patient, tireless and even empathetic caregiver.

Expectations for this technology are all the greater 
as demographic challenges increase, and not only in 
Western societies. The accelerated ageing of populations 
and the difficulty of recruiting workers in the care sector 
in some countries are prompting many to consider that 
humanoid robotics could provide a good solution in the 
near future.

Progress in the field of humanoid robotics is still very 
rapid, and the results are astonishing. The physical 
appearance, mobility and communication skills of 
these robots are increasingly realistic. The use of 
artificial intelligence already allows them in some 
cases to successfully pass the so-called Turing test.15 
Developments in mechatronics may soon make it 
possible to overcome the so-called Uncanny valley16, and 
increase the acceptance of such robots into our daily lives.

Some of the technical challenges still to be resolved 
before the large-scale introduction of humanoid robots 
into society begin are high costs, relative mechanical 
fragility of the robots and the limitations of their energy 
supplies to maintain operability.

15	  The Turing test assesses the ability of a device to display 
behaviour that is indistinguishable from human behaviour 
according to a perspective of a human evaluator of the device.

16	  The Uncanny valley is a feature of the so-called Uncanny 
hypothesis. According to this hypothesis, objects appearing almost 
human have a scary effect on humans. The Uncanny valley is a 
synonym for a range of particularly human-like appearances which 
create especially strong negative emotions among humans.
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Box 12: Example for humanoid and pet robots: Pepper robot

Pepper is a humanoid robot originally developed by 
Aldebaran Robotics in 2014 and then manufactured by 
SoftBank Robotics, which acquired Aldebaran in 2015. 
Pepper was presented to the general public in June 2014 
and has been available for purchase since June 2015. An 
estimated 27,000 units have been manufactured.

Technical aspects of Pepper
Pepper is a wheeled semi-humanoid robot measuring 
3' 7'' (1.2 m) tall. It has a total of 17 joints that allow it to 
perform natural and expressive movements. It can also 
move around by means of three omnidirectional wheels 
and has approximately 12 hours of battery life if used 
continuously. These sophisticated mechatronic features 
enhance its ability to convey empathy and establish a 
deeper emotional connection with its user.

It also uses a very advanced sensory system. Touch 
sensors provide tactile abilities that allow refined 
physical interaction with its users. Four microphones are 
connected to a speech recognition system with natural 
language processing so that spoken words, tones and 
even nuances can be understood. In this way, Pepper 
gathers real-time data from its environment and can 
adapt its reactions based on contextual information. 
Moreover, perception modules are provided so that it 
can recognise and interact with the person talking to it. 
Pepper can detect and recognize humans, which makes 
it possible to proactively engage with individuals and 
initiate interactions. It also analyses and interprets facial 
expressions, which enables it to detect and understand 
human emotions. Lastly, laser sensing modules, infrared 
sensors, a six-axis inertial measurement unit, 2D and 3D 
cameras, and sonar sensors enable it to navigate in an 
autonomous omnidirectional manner.

For communication, Pepper uses advanced language 
models to engage in context-aware conversation. Pepper’s 
voice can be adapted to its user by providing different 
tones of voice in more than 15 languages. It is also 
provided with a display mounted on its chest to improve 
interaction by means of visual and animated information.

With regard to safety, Pepper has no sharp edges since 
it is covered by soft parts, and its centre of mass is at 
its base to keep from falling over. The robot features a 
collision avoidance algorithm, joints designed to protect 
users from pinching, and an emergency stop button 

located behind the neck. It also complies with high data 
privacy and security standards.

Using Pepper in the healthcare field
Pepper has already been used for quite different 
assistive tasks in healthcare field, such as:

	— monitoring of patients and gathering of health data
	— assisting in physical therapies
	— assisting in cognitive therapies
	— providing emotional support and companionship
	— providing reminders for taking medication.

Examples of its use
	— Rollout at the Red Cross centre “DRK Fulda”:  

Robot.Care Robot Pepper Care relief –  
Support Ergotherapy for elderly –  
DRK Fulda Success Story 2023  Link to video*

	— Rollout in the University of Minnesota Duluth:  
Pepper Robot for Healthcare  Link to video*

*Last accessed: 30 October 2024

WO2015185530A1
This document describes various applications 
envisioned for Pepper in the healthcare field, such as 
assisting people with disabilities

WO2015158880A1
This patent application mentions a “healthcare 
function” of the robot

WO2015158887A2
The applicant refers to “the development of 
companion robots to help the elderly, sick or simply 
alone people in the necessities of daily life, and to 
provide these people with an acceptable – also from 
the emotional point of view – substitute to the 
presence of a human personal assistant”
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Animal robots for people with special needs

The fact that pets have been very pleasant and valuable 
non-human companions for thousands of years makes 
it easier nowadays to accept robots in animal form. For 
some people, they may be less frightening and more 
comforting than pseudo-human robots.17

From a technical point of view, another major advantage 
of animal-shaped robots is being able to design them to 
walk on four legs, which is easier than walking on two 
legs in terms of balance control. Furthermore, even more 
simplified designs can be used since they only have to 
suggest an animal form.

Animal robots were initially mainly created for 
entertainment purposes. Psychologists, however, 
realised that these robots can be very useful for mentally 
impaired people. Their charming and friendly appearance 
make them easy to be accepted for training and learning 
tasks, particularly with children.

17	  See Footnote 16

The results of the patent analyses regarding humanoid 
and pet robots are shown in Figures 27 and 28, and in 
Table 9. Humanoid and pet robots experienced a first 
modest upswing two decades ago, but it wasn’t until 
the past decade that the number of international patent 
families increased sharply, with the number having 
increased more than fivefold between 2014 and 2020, 
and in an above-average manner compared to all other 
fields of technology (Figure 27). Similar to other robotic 
concepts covered in this report, the number of patent 
families decreased by nearly 40% up to 2023 (when 
compared to 2020).

The most active applicants regarding humanoid and 
pet robots are companies and universities from Japan, 
Korea and Europe (Table 9). The list of most active 
applicants is headed by Samsung, Sony and Panasonic. 
These applicants appear to have been continuously 
active during the period we analysed whereas other 
active applicants were only active for a limited period of 
time, such as Softbank Group and Aldebaran Robotics 
(Figure 28; see the “Pepper robot” example in this 
section).

Table 9: 	

Most active applicants regarding humanoid and pet robots

Applicant Sector Country Number of international patent families

Samsung Company KR 93

Sony Company JP 80

Panasonic Company JP 57

LG Group Company KR 28

Honda Company JP 25

NTT (Nippon Telegraph and Telephone) Company JP 20

Toyota Company JP 16

Osaka University University JP 16

Softbank Group Company JP 15

Aldebaran Robotics Company FR 15
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Figure 27 	

Number of international patent families related to humanoid and pet robots per earliest publication year, along with a 
breakdown according to the related sub-concepts
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Figure 28 	

Filing behaviour of the most active applicants regarding humanoid and pet robots per earliest publication year

For each applicant, the number of international patent families is plotted against earliest publication year, with the size of the circles corresponding to the number 
of patent families
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3.	 Conclusions and outlook

This patent insight report covers six robotics concepts in 
the area of assistive robotics: cobots, therapeutic robots, 
robotic walkers, assistive exoskeletons, robotic mobile 
platforms, and humanoid and pet robots.

The patent analyses related to these robotic concepts 
showed that the patent family numbers have increased 
dynamically and in an above-average manner in the 
recent past compared to the general increase in patent 
family numbers across all fields of technology.

The number of international patent families for assistive 
robotics decreased between 2021 and 2023. This recent 
decrease may be due to shifts between focal areas and 
priorities of research and development. Similar shifts and 
changes in the priorities are also observed in other areas 
of medical technology.

One important finding of the report is the key role of 
applicants from Asia, mainly Japan and Korea. Applicants 
from these two countries hold the first five positions 
in the list of most active applicants when looking at 
international patent families related to all six robotics 
concepts combined. The applicant statistics regarding 
individual robotic concepts provide a varied picture: For 
example, the list of top applicants in the area of robotic 
walkers is headed exclusively by Asian applicants whereas 
European applicants head the list of top applicants 
regarding cobots.

In view of the expectedly high momentum observed 
in the field of assistive robotics and their important 
contribution to the United Nations Sustainable 
Development Goals, the EPO considers that it may be 
necessary to update this report in the future and possibly 
expand it to include other robotic concepts and relevant 
technologies.
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Annex

A.1	 Methodology and sources of patent information used 

A.1.2	 Methodology of this EPO patent insight 
report

This EPO patent insight report is designed to provide 
useful insights into assistive robotics.

The report is based on publicly available patent 
information and provides an outline of the relevant 
technologies, based on this information.

The methodology of this report is based on a three-step 
process:

	— Step 1  Creating and tuning a basic dataset 
A basic dataset is created, usually by employing 
various individual search concepts such as building 
on keywords and on patent classification symbols for 
specific technologies. 
 
Typically, unrelated patent documents will have to 
be automatically or manually removed in order to 
increase the quality of the basic dataset. 
 
The creation of a meaningful basic dataset is critical 
to providing a reliable basis for sound patent analysis 
in Step 2. 

	— Step 2  Patent data analysis 
In this second step, analyses are performed on the 
basic dataset by aggregating the data to patent 
families as a representative of inventions, creating 
descriptive statistics, testing hypotheses, recognising 
patterns in the data, etc. 

	— Step 3  Further processing and visualisation 
In this third step, the data are further analysed and 
processed. The results are visualised and summarised.

The methodology and details underlying this report are 
free to use. As a result, anyone can utilise the proposed 
analytical approach to reveal trends and prospects in 
the same or other areas of technology and adapt the 
approach to their own needs.

A.1.1	 Using patent information

In essence, patents are legal rights which confer 
on patent holders the right to exclude others from 
commercially using the patented invention. They can 
be valid in the country or region for which they were 
granted. Patents can help to attract investment, secure 
licensing deals and provide market exclusivity.

Accordingly, patent systems foster innovation, 
technology diffusion and economic growth by allowing 
patent holders to secure investments in research and 
development, education and infrastructure while 
requiring them to disclose their inventions to the public in 
return. In consequence, patent information is at the core 
of any patent system.

Patent information enables others to build on the 
published inventions of other inventors and thus avoid 
the mistake of investing in developing a solution for 
a problem that has already been solved by others and 
potentially protected. Patent information contains a 
wealth of technical and other information, much of 
which cannot be found in any other source.

As the leading provider of high-quality patent 
information worldwide, the EPO has collected, 
standardised and harmonised information on more 
than 150 million patent documents from more than 100 
countries in its databases, which amounts to more than 
one billion records. These databases continue to grow by 
tens of millions of records every year.

Patent information from these databases is available 
via numerous free and commercial patent information 
services provided by patent offices and service providers 
worldwide. The information may be used for various 
analytical purposes, such as exploring technical trends 
and the filing strategies of applicants, or calculating 
indicators of innovation activity, commercialisation and 
knowledge transfer.
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A.1.3	 Patent retrieval

The EPO subject-matter experts developed dedicated 
search strategies for this report to identify patent 
documents that relate to assistive robotics. The search 
strategies combine relevant keywords and patent 
classification symbols (see Box 13 “Technologies related to 
assistive robotics and patent classification schemes”). The 
search strategies were optimised for the EPO’s in-house 
search tools (see Section A.1.4).

The patent classification symbols and keywords used for 
this report efficiently capture documents with a focus on 
assistive robotics.

The volume of search results retrieved using the search 
methodology will grow over time due to the dynamic 
nature of the technical field and the patent databases 
since patent documents relating to assistive robotics 
are continuously being added to these databases. 
Accordingly, we intend to update this report in the future, 
which would also provide the opportunity to produce an 
analysis of patent trends regarding assistive robotics.

The dedicated search strategies developed for this report 
will be made available as part of the accompanying 
supplementary materials. The search strategies may be 
translated into search statements for other patent search 
tools that are publicly available on the internet, such as 
the EPO’s search interface Espacenet.18 

18	 Available at worldwide.espacenet.com.

A.1.4	 Data sources and tools used

The quality of the patent data analysis largely depends 
on the completeness, correctness and timely availability 
of relevant patent information in the patent databases 
from which the basic dataset for the subsequent analysis 
is extracted.

Absolute completeness of the relevant patent 
information is not possible since not all data are available 
from all patent offices.

However, there are several patent databases that have 
very good or excellent coverage of patent information 
from the main patent offices. These patent databases 
mostly rely on EPO worldwide patent data as a central 
source of prior art patent information.

EPO worldwide patent data include bibliographic and 
other information on more than 150 million patent 
documents from more than 100 patent authorities on 
every continent. These data are available via EPO patent 
information products and services,19 and other major free 
and commercial search patent search interfaces.

Patent searches were carried out for this EPO patent 
insight report using EPO worldwide patent data from 
the EPO’s internal data platforms and search interfaces 
such as ANSERA20 in order to create the basic dataset for 
subsequent patent analyses.

The resulting basic dataset was combined with value-
added data contained in the EPO’s PATSTAT product line,21 
which provided the enriched basis for the patent data 
analysis step and was used for further processing and 
visualisation of the data.

19	  More information is available at epo.org/searching-for-patents.html.

20	  See Y. Tang Demey and D. Golzio, “Search strategies at the 
European Patent Office”, World Patent Information 63, 2020.

21	  The Spring 2024 edition of the PATSTAT product line 
was used for this report.

Table of contents | Executive summary | 1. Introduction | 2. Analysis |  3. Conclusions and outlook | Annex

https://epo.org
https://epo.org
https://worldwide.espacenet.com/
https://www.epo.org/searching-for-patents.html
https://doi.org/10.1016/j.wpi.2020.101989
https://doi.org/10.1016/j.wpi.2020.101989
http://www.epo.org/patstat


ASSISTIVE ROBOTICS FOR PEOPLE WITH SPECIAL NEEDS 
PATENT INSIGHT REPORT

epo.org | 54epo.org | 54

Box 13: Technologies related to assistive robotics and patent classification schemes

Patent offices assign patent classification symbols to 
categorise the technical subject matter of a patent or 
utility model. Patent classification symbols are defined 
as part of what are known as “patent classification 
systems”. There are various patent classification 
systems used today by national, regional and 
international patent offices.

Two patent classification systems are of particular 
importance.

The International Patent Classification (IPC) system 
is a hierarchical patent classification system used by 
the EPO and more than 100 patent offices on every 
continent. It breaks technologies down into eight 
sections with several hierarchical sub-levels. The IPC 
system has approximately 75 000 subdivisions and is 
updated on an annual basis. Further information about 
the IPC system is available on a dedicated website.

 
The Cooperative Patent Classification (CPC) system 
builds on the IPC system and provides a more 
granular and detailed classification structure. The CPC 
system has more than 250 000 sub-divisions and is 
updated four times a year. It is used by more than 30 
patent offices worldwide, including the EPO. Further 
information about the CPC system is available on the 
CPC website.

IPC and CPC classification symbols can be used to 
quickly retrieve relevant patent documents using 
search interfaces such as the EPO’s free search interface 
Espacenet.

For the purposes of this study, sub-divisions in the IPC 
and the CPC systems were used and combined with 
other search terms to restrict the resulting dataset to 
patent documents closely related to assistive robotics. 
The following table shows a selection of the IPC and 
CPC sub-divisions used:

Sub-division Description

A61H1/02
Apparatus for passive exercising; Vibrating apparatus; Chiropractic devices, e.g. body 
impacting devices, external devices for briefly extending or aligning unbroken bones: 
Stretching or bending or torsioning apparatus for exercising

A61H3 Appliances for aiding patients or disabled persons to walk about

A63B21/00178
Exercising apparatus for developing or strengthening the muscles or joints of the 
body by working against a counterforce, with or without measuring devices: for 
active exercising, the apparatus being also usable for passive exercising

B25J5 Manipulators mounted on wheels or on carriages

B25J9/0006 Exoskeletons, i.e. resembling a human figure

B62D57/032

Vehicles characterised by having other propulsion or other ground- engaging 
means than wheels or endless track, alone or in addition to wheels or endless 
track: Vehicles characterised by having other propulsion or other ground- engaging 
means than wheels or endless track, alone or in addition to wheels or endless track: 
with alternately or sequentially lifted supporting base and legs; with alternately or 
sequentially lifted feet or skid

G05B2219/40202 Program-control systems: Human robot coexistence

G06N3/008

Computing arrangements based on biological models: Artificial life, i.e. computing 
arrangements simulating life: based on physical entities controlled by simulated 
intelligence so as to replicate intelligent life forms, e.g. based on robots replicating 
pets or humans in their appearance or behaviour
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A.2	 Notes on the limits of the study

This report provides a snapshot of the field of assistive 
robotics taken in the light of patent data.22 The 
methodology on which this report is based can be used 
freely, signifying that everyone can adapt the chosen 
search and analysis approach to their needs, such as to 
follow trends and developments in other established or 
emerging technical fields.

This report makes use of publicly available EPO worldwide 
patent data as well as EPO in-house and publicly available 
search and analysis tools.

Like many patent analyses, this report is based on 
dedicated search strategies combining keywords and 
patent classification symbols. The search strategies are 
included in the supplementary materials document that 
accompanies this report.

For most patent analyses, it is impossible to 
simultaneously achieve 100% recall, which is to retrieve as 
many relevant documents as possible and 100% precision, 
which is to exclude as many non-relevant documents as 
possible. This study is no exception. The search queries 
chosen to create the basic dataset for the field of assistive 
robotics were designed to strike a balance between recall 
and precision in order to provide a meaningful overview 
of the field.

22	  Date of extraction of the basic dataset from the EPO’s 
internal data platform: September 2024. The basic dataset was 
combined with data from the EPO’s PATSTAT product line (Spring 
2024 edition), which used backfile data extracted from the EPO’s 
master documentation database (DOCDB) in February 2024.
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