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Assistive computer vision: ten years of technological transfer and research with future prospects

Ten years ago, the assistive technologies problems were the lack of programmatic foci and the short
and undeveloped fields of applications, concentrated in a few beneficiaries [1]. A decade later, these
problems were overcome as several fields and educational programs flourished. Thanks to the
evolution of new technologies, fields like robotics [2] and computer vision [3] were explored. At the
same time, the assistive technologies population scope grew from students with language and speech
disabilities to a wider range of disabilities[3]-[5], elderly [6] and people in rehabilitation[7], [8]. A
great number of these works were developed using the Microsoft Kinect, an RGB-D active camera
based on structured light pattern [9]. It was developed by PrimeSense, commercialized by Microsoft
and Asus and finally bought by Apple, who pulled it out of the market. This camera had an incredible
impact in the academic and industrial worlds, even after its unavailability, not only in assistive
technologies but in several fields like telemedicine [10], [11] or smart environments [12]. However,
why does a technology with that incredible influence have such little outcome in terms of social impact
in the real-world? In order to answer this question, I will analyze the Microsoft Kinect life cycle in the
computer vision field, the real impact of the technology in the society and the path of a solution from
the conception to the market. The purpose of this work is to identify the current problematic of the
assistive technologies after ten years of technological transfer and research. As a result, we identify the
social exclusion generated by technology, the low cohesion between the different actors of the society
that weakens the impact of the academic research, the lack of use of conscientious studies as the basis
for technology innovation and research along with the lack of institutional and governmental policies
that ensure the continuity and completeness of projects.

In 2010, the Microsoft Kinect appearance propelled several computer vision academic [13], [14] works,
due to the inexpensive [15] or low cost [8] and the acceptable results [16]. The real developer over this
technology was PrimeSense [17], an Israeli company. During six years, this technology revolutionized
the academic and the industrial world, until its disappearance. At the same time, global manufacturers
tried to develop their own solution, hoping to have the same impact and level of democratization. Intel,
Google, Parrot and Etron are the companies that developed similar solutions for 3D sensing. In my
current investigation, I compared most of these solutions with the PrimeSense depth camera and none
of them have the same performances to replace it. Now, the first question that arises is to know what
will be the impact in the academy. Last month, I had the opportunity to ask a French academic
community with a relevant expertise in 3D depth sensors - what will be the future of these works all
based on the Kinect? - From my understanding, they judge that most of this knowledge can be ported to
current depth sensors or sooner or later a new product will appear. Even if they were not very sure, it is
a fact that the time in research is not imperative but what about the industry? The business transaction
of the purchase by Apple occurred in 2015, camera stocks finished early 2016. The different companies
that relied on this messianic technology to innovate are known redesigning their products and finding a
technology replacement struggling to survive. Counting people, shoppers’ perception and 3D modeling
small and medium companies were drastically affected .

The analysis of the Kinect life cycle pointed out how the private interest and the monopoly in the point
technologies can drastically affect the scientific research, probably impeding several remarkable
solutions to finally help society, but also highlights the lack of interaction between the different
stakeholders to prevent and minimize this kind of risks. Additionally, we identified the lack of
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institutional and governmental policies at the moment to assess the projects’ feasibility and the budget
assignation.

Our second element of analysis is the real impact of the new technology into the society; we took into
account two ways in which the new technologies become available to the population. First, the
commercialization of the product by a company, that requires a complete market research and a
business plan to ensure that business model. Second, the government services implementation in
compliance with a public policy providing services [18]. We identified diverse issues related to
assistive technology and in technology in general. One of the most interesting issues is the social
exclusion. Yates [18] analyzed how the UK government welfare policies in 2015, supposed to assist the
vulnerable population in order to improve their access to the welfare services, ended up into enlarging
the social exclusion gap. He also pointed out “the intimate relationship that exists between digital
exclusion and social exclusion” reflected in government lack of understanding about the vulnerable
population and their needs. The social exclusion is studied from the ethical point of view [19]. Wikins
discuss the risk of social exclusion of vulnerable populations, by the use of biometrics for people
identification as generalized policy. Even if the point is to restrict the access to the persons with the
wrong identifiers, the unfair restriction to disable people to social goods as healthcare, social security,
employment and housing generates an ethical concern. Another general issue is the natural rejection of
the people to new technologies for cultural reason, especially the elders [20]. The following is a
nonexhaustive list of the excluded social groups compiled from the described articles above and to
explicitly show the relevance to these populations to assistive technologies field.

» The people with physical and/or learning disabilities

» The people with mental illness

» The people of certain races or ethnic minorities

* The people likely to be unemployed.

* The elderly (over 55)

* The homeless

.Those articles also evidence the innovation blindness [21] from the academy and the governments.
While the academy is developing new innovative solutions and the government are using new
technology to economize welfare services, the population real problems are not been solved and are
demanding more accurate and well-based solutions. The articles also suggest that the technology itself
is not the problem, but its use.

As a result of this analysis, we identify the elderly, the lower rated social classes and the disabled or
with long term health issues as the main excluded population by the new technologies. We identify the
academy, the industry and the government as main actors in the development of new technologies with
a lack of an organized interaction between them. Furthermore, we identify that not only the more
vulnerable population has the less access to technology, but also the rejection to change are the main
causes of the low impact of the new technologies in the society.

In conclusion, the computer vision research and development has been progressively increasing at the
same time as the social exclusion gap instead than the former helped to decreased the latter, due to the
lack of strengthening relationships between the actors to identify the real needs of the vulnerable
population. In order to create socially equitable solutions with real impact into the society, we have to
overcome the innovation blindness [21] building an integral overview at the moment to evaluate the
future projects by assessing the scientific relevance but also the project implementation feasibility and
large-scale deployment. The academy should work closely with the private sector and the government,
presenting the scientific community as the first allied to solve and prevent society problems. We have
the moral duty to start developing solutions available even to the most vulnerable population and stop
building a technological palace where only a few have access.



In order to have a relevant, equitable and real impact on the society, the future perspective of the
assistive computer vision imperatively should meet the following issues: a deep understanding of the
society needs and problems by partnering with different academic fields like anthropology or sociology
that have a closer overview of the society. Strengthen relationships with the industry and manufacturers
to ensure the supply of point technologies at low cost, whilst speeding up the time to bring these
solutions to the market. Finally, obtain the governmental support to create a policy framework that
promotes the assistive projects by funding their research and ensuring access to the vulnerable
population to these technologies.
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