
  

 

Abstract— Robotics can be a great ally for the labor inclusion 
of people with disabilities. Job adaptations that previously 
seemed unthinkable are now possible thanks to technology. In 
this work, several examples of technological innovations that can 
facilitate the labor inclusion of the group are reviewed, especially 
for physical and sensory disabilities. Inclusive robotics, thanks 
to the opportunity that Artificial Intelligence creates through 
sensors, open for the opportunity of wider accessibility for 
people with disabilities, promoting their independent life and 
participation in all aspects of life on equal terms with the rest of 
the population. 

I. INTRODUCTION 

HE objective of this communication is to investigate the 
positive impact that robotics can have on a wider labor 

inclusion of people with disabilities (PwD) thanks to 
improvements in the adaptation of jobs.  

We have structured the analysis and content as follows: 
first, we will review the current situation of PwD in the 
workplace and the main international standards that promote 
universal accessibility, with special emphasis in Spanish 
situation. Second, we will analyze the definition of the term 
robotics, and how it could address the opportunity of inclusive 
robotics. Third, we will review some examples of technology 
for job adaptation. We have classified them according to the 
type of disability. We will finalize the paper with some 
conclusions and recommendations. 

II. CURRENT WORK SITUATION OF PEOPLE WITH DISABILITIES 

Over a billion people in the world and 100 million people 
in the EU live with a disability. In 2018, the employment rate 
for PwD (aged 20 to 64) was 50.8% vs. 75% for people 
without disabilities. Besides, in 2018, 22.6% of PwD younger 
than 60 years were living in households with very low work 
intensity vs. 7.1% of people without disabilities [1]. 

On December 13th, 2006, the United Nations General 
Assembly approved the United Nations Convention on the 
Rights of Persons with Disabilities (UN CRPD). Article 9 of 
such Convention sets out general obligations for Member 
States to ensure that PwD have access on equal bases to the 
physical environment, transportation, information and 
communication, including information and communication 
technologies and systems (ICTs). Accessibility is also 
identified in Article 3 (f) of the Convention as one of its eight 
principles. 
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In Spain, the General Law on the rights of PwD and their 
social inclusion (Royal Legislative Decree 1/2013, of 
November 29) establishes universal accessibility as a 
fundamental principle, which naturally encompasses work 
activity. It is developed, among others, in articles 22, 35 and 
40, especially, in the second section of this last article. 

III. ROBOT DEFINITION 

There are different conceptual approaches to Robotics and 
robots. In this work, we start from a broad vision and embrace 
the definition of the British Encyclopedia, as "any 
automatically operated machine that replaces human power, 
although it does not resemble human beings in appearance or 
perform its functions in the same way" [2]. The essential 
aspect is that it is “a mechanism guided by automatic 
controls” [3] and, in this way, it encompasses inclusive 
robotics (predominantly interactive in services sector and 
others, i.e, healthcare) [4]. We also include the technology 
behind the actual robots, which nowadays is mostly sensory 
capabilities thanks to Artificial Intelligence (AI) capabilities. 

IV. SOME EXAMPLES OF INCLUSIVE ROBOTICS 

FOR PEOPLE WITH DISABILITIES  

A. Physical disability [5] 

There have been advances in the handling of computers, 
especially the movement of the cursor, through for example 
the HeadMouse. Through this system it is possible to control 
its movement with slight movements of the head and perform 
click actions with facial gestures. These movements are 
captured by a camera installed on the computer. Another 
advance is VirtualKeyBoard, a keyboard that appears on the 
screen and that PwD can operate through the HeadMouse. 

But the most innovative system in this area is the eye-
tracking system, where control is done exclusively by the 
eyes. The computer stops where the eye looks by emitting 
infrared rays that identify the eye's pupil. There is no need to 
click, because a side panel shows the various possible 
functions that are also selected with the eye. 

We also refer to the opportunity of Personal Robots, such 
as PRA Project (Personal Robotic Assistant). Most of them 
refer to humanoid robots that can move easily in a work 
environment and that serves for the presence of the 
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teleworker. These robot can be controlled by a smartphone or 
tablet, or by voice control.  It is in testing phase. 

B. Sensory disability: speech impairment 

Speech Assistant AAC [6] is a text speech app designed 
for people who have speech impairment. This may be in the 
case of aphasia, MND/ALS, autism, stroke, vocal cord 
problems or other speech problems. 

With the app you can create categories and phrases, which 
are placed on buttons. With these buttons you can create 
messages that can be shown or spoken (text-to-speech). It is 
also possible to type any text using the keyboard. 

C. Sensory disability: blind people 

There are four different technologies that are used to 
overcome the barriers of blind people. 

1) Smartwatch [7]: Unlike most assistive smartwatches 
for the blind which rely on audio prompts, the Dot 
displays messages four braille characters at a time on its 
screen. Its round face displays four cells of six balls each, 
and allows users to send simple replies or actions back 
through its two side buttons (as shown in Fig. 1). 

 

 
Fig. 1. The Dot braille smart watch. 

 
2) Smart glasses [8]: Inside are two OLED screens and 
powerful prisms. There’s also a processor in the headset 
and it’s all connected to a small controller/battery pack (it 
gets 3-to-4 hours of battery life). Images collected by the 
camera and data from the sensors, which help keep the 
image in focus, is all processed in the visor and then 
displayed on tiny dual screens just millimeters from 
person’s eyes (as shown in Fig. 2). 

 

 
 
Fig. 2. Smart glasses are digital eyes for the legally blind. 

 
 

 
3) Seeing AI App [9]: The app not only recognizes a 
person based on his or her face, but can also relay mood 
based on facial expressions, estimate a person’s proximity 
to the user, and describe physical characteristics. This app 
can also identify products based on their barcode, a feature 
aimed at making shopping easier. The app emits a series 
of beeps to indicate how close the viewfinder is to the 
barcode, helping users align the camera properly. 
Similarly, when reading documents to users, Seeing AI 
will provide spoken hints to ensure that all corners of the 
paper are properly captured (as shown in Fig. 3). 
  

 

 

Fig. 3. This app makes life easier for visually impaired. 
 
4) Edgguide [10]: is a collaboration between CACI [11] 
and the Blind Institute of Technology (BIT) to provide an 
indoor micro-localization solution for the blind and 
visually impaired (BVI) so everyone can enjoy a 
technology enhanced experience. In addition, the Denver 
Museum of Nature & Science (DMNS) hosted a six-
month pilot of the capability ending in the spring of 2020. 
By leveraging this technology, the museum was able to 
expand their services to a broader community: precision 
navigation for the BVI community, a ‘find your buddy’ 
feature, curated audio content that augments the tactile 
experience of blind and visually impaired, and exhibit-
specific audio content available in multiple languages for 
audio learners. 

V. CONCLUSION 

Technological advances in the area of inclusive robotics are 
very encouraging. Existing social barriers in jobs will be able 
to be overcome thanks to technology. The examples that have 
been seen in this work allow PwD to carry out their work. 
Therefore, it can be concluded that inclusive robotics supports 
the labor inclusion of this group of people. However, 
accommodations are rare and furthermore only address 
barriers to physical and sensory disabilities. Cognitive 
accessibility is left out, whose most common tools are easy 
reading and The Augmentative and Alternative 
Communication Systems [12]. There is no progress being 
made in adaptations for psychosocial disabilities neither. 
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