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General overview

Researchs involved in disability initiatives @Inria





Disability
It is associated with a very strong heterogeneity between people, therefore no 
single solution 

We must remain vigilant in the face of stereotypes! Example: “disabled people 
reject/love technology” 

Objectives of our research
Improving the quality of life of people with disabilities 
Increase their autonomy 
Respect and develop their self-determination



Disability@Inria
About 20 teams have an activity in link with disability 

Gait and posture
Avoiding “technological solutionism” 

Involve stakeholders upstream and downstream 

Take into account constraints (costs, logistics, intrusiveness) 

Take ethical aspects into account 

Be concerned about the impact: effective implementation, startups as a preferred 
vector of transfer



Diversity of topics involved in numerical science
Machine learning, Signal processing, Control theory, Automatic language 
processing, Medical imaging, Sensors, Robotics, Human Machine Interface, 
Cryptographic protocols… 

To keep in mind for having impact
Absolute need for multidisciplinary approaches 
Work on needs, practical constraints, acceptability, etc. 

Despite several projects, area still underinvested…
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FLOWERS A set of educational technologies to promote inclusion for 
children with Autism Spectrum Disorder (ASD)

ALMANACH Develop Cap’FALC, a text simplification algorithm, for 
people suffering from disabilities and for non-native speakers learning a 
given language 

CAMIN  Neuroprosthesis user interface based on residual motor skills and 
muscle activity in persons with upper limb disabilities 

DEFROST Developing wearable soft exoskeletons with variable damping 
or stiffness for helping disable people (new soft exoskeletons that may 
become hard at the period of supporting weight and transferring power, and 
then become soft at the working mode) 

EMPENN Study the impact of lesion damages along the whole motor 
pathways on disability in multiple sclerosis

Teams
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HEPHAISTOS Robotized devices for assistance, including smart 
objects, that may aid disabled or elderly people in their personal life 

HYBRID Assistive Robotic Technologies for Next-Generation Smart 
Wheelchairs: Codesign and Modularity to Improve Users’ Quality of Life

MFX, POTIOC, RAINBOW  The DORNELL project as a 
multimodal, shapeable haptic handle for mobility assistance of people 
with disabilities 

MIND Project LargeSmallBrainNets on the learning process for 
children with mathematical disabilities 

MULTISPEECH Voice assistants tool for senior or disabled people, 
especially for those who are unable to use other interfaces due to lack 
of hand dexterity, mobility, and/or good vision

Teams
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POTIOC Accessible applications targeted at users with 
special needs including people with sensori-motor and/or 
cognitive disabilities (personalization with Artificial Intelligence) 

RAINBOW Using cutaneous haptics for helping the 
navigation of people with sensory disabilities (vibrotactile 
sensations, tap stimulations, sensory illusions)

Teams



Neurostimulation et feedback sensoriel (R)

NEURINNOV
Control of movements of paraplegic patients
Sensory feedback: above-knee amputees 
Challenges: coordinated stimulation to restore function or regain sensation

 

CYBATHLON 2016 

Startup



Biofeedback

Ullo
Treatment of anxiety,…
Solutions combining augmented reality, sensory stimulation and 
breathing exercises 
Tested then deployed within EHPADs (ederly people)

Startup



Biofeedback

HumanLab
Collaborative digital manufacturing or repair spaces of objects, 
open to people with a disability to appropriate the technology for 
their own use. 

Complementary with the equipment and a medical approach not 
the replace ! 

HumanLab@Inria
Create a model of collaboration between Inria and the network 
of HumanLab 

Contribute to meeting the needs expressed by individuals 
people with disabilities 

Frugal innovation approach, open-source

Open collaboration
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Focus n°1

Electrically stimulate the system peripheral nerve 
to restore lost motor functions
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Electrically stimulate nervous tissues to
Explore & model the neurophysiological mechanisms 

Assist and restore lost functions (gripping, standing, 
walking, etc.)

Methods
Surface or implanted electrodes 

Experiments in humans and animals
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Functional Electrical Stimulation (FES)
Artificially trigger a muscle contraction
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Application of SEF to restoration of grip
Approach 1 - Surface electrical stimulation 

But surface electrodes are not very selective, tedious 
positioning, movements of the skin during contractions…

Solution 1 - Matrix electrodes: selective 

Simplified positioning and adjustments, rehabilitation / 
replacement (control methods)
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Application of SEF to restoration of grip
Approach 2 - Implanted electrical stimulation

Solution 2 - implanted electrodes

Selectivity and increased efficiency, stability / invasiveness
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Basic functional movements
Implantation of 2 electrodes for 28 days 
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Focus n°2

Video-based identification of epileptic seizures
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Focus n°3

ADAPT: Wheelchair navigation assistance
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Focus n°4

DORNELL: A multimodal, shapeable haptic handle 
for mobility assistance of people with visual 
impairments
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Sensory substitution: tactile and haptic feedback (vibrations, 
pressure, temperature, etc.) 
Intelligent and connected device for cane, chair, walker 
Adaptable to other disorders
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Thanks!
Visit www.inria.fr


