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System

• Distributed pressure sensors

• Embedded electronics

• Feedback

Applications

• Upper limb amputees

• Post stroke patients
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Images credit: Yahya Abbas, Ph.D. student, COSMIC Lab., University of Genova



Embedded and real time management of tactile data

Contact detection + location 
feature extraction

Tensor-based ML approach

Force - shape 
reconstruction

Solids mechanics 
approach

(local features extraction decreases amount of data to be transmitted to high levels)
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• cortical neural interfaces that record and 
stimulate neurons directly in the brain

• interface with the peripheral nervous system: 
• through the intact skin of the amputee’s 

residual arm e.g. electrocutaneous
stimulation

or
• through the sensory nerves with electrical 

stimulation e.g. implanted electrodes
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Example of electrocutaneous stimulation patterns

Nataletti, S., Leo, F., Seminara, L., Trompetto, C., Valle, M., Dosen, S., Brayda, L. Temporal Asynchrony but Not Total Energy

Nor Duration Improves the Judgment of Numerosity in Electrotactile Stimulation (2020) Frontiers in Bioengineering and Biotechnology, 8, art. no. 555,

DOI: 10.3389/fbioe.2020.00555 PUBLISHER: Frontiers Media S.A.



STIMULATION
Current range 0-5mA 

(Step: 0.1mA)

Pulse width 50-1000us
(Step: 10us)

Frequency 1-400Hz

Sampling rate: 1 kHz
50 samples each 50ms

Franceschi, M., Seminara, L., Dosen, S., Strbac, M., Valle, M., Farina, D., “A System for

Electrotactile Feedback Using Electronic Skin and Flexible Matrix Electrodes: Experimental

Evaluation”, (2017) IEEE Transactions on Haptics, 10 (2), art. no. 7592935, pp. 162-172. DOI:

10.1109/TOH.2016.2618377



SENSING STIMULATION
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Evaluation”, (2017) IEEE Transactions on Haptics, 10 (2), art. no. 7592935, pp. 162-172. DOI:

10.1109/TOH.2016.2618377
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Applications

• Upper limb amputees

• Post stroke patients
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Image credit: Yahya Abbas, Ph.D. student, COSMIC Lab., University of Genova

H2020 Tactility project: Tactile feedback enriched interaction
through virtual reality and beyond (2019 -2022)
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