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MODALITY MATCHING AND SOMATOTOPIC 
MATCHING APPROACHES FOR RESTORING 
HAPTIC PERCEPTION IN UPPER LIMB PRO-
STHESIS USERS
Lecture by Matteo Bianchi - Università di Pisa

ABSTRACT

The restoration of the haptic 
perception in modern active 
prostheses represents an open 
research challenge, and several 
approaches focus on the deve-
lopment of non-invasive techni-
ques that exploit sensory substi-
tution through wearable haptic 
devices. In this seminar, prof. 
Matteo Bianchi will discuss the 
characteristics that an ‘’ideal’’ 
sensory substitution loop should 
have, i.e. modality matching and 
somatotopic matching, along 
with possible strategies to im-

plement them with non-inva-
sive wearable tactile systems, 
which can deliver propriocepti-
ve and exteroceptive informa-
tion to the user of a soft, robotic, 
underactuated prosthetic hand. 
To this aim, the neuroscientific 
aspects that characterize hu-
man mechanoreceptors and the 
role of touch in motion percep-
tion will be also discussed.
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BIOSKETCH
Matteo Bianchi is currently an Associate Professor of Robotics and Control Theory 
at the Università di Pisa, and a Clinical Research Affiliate at Mayo Clinic (Rochester, 
US). His research interests include haptic interface and sensor design, with applica-
tions to advanced human-machine interaction (including prosthetics); human and 
robotic hands. He is the author of more than 100 peer-reviewed contributions, and 
he is the recipient of multiple awards, including the Best Paper Award at the 2016 
Haptics Symposium. He actually serves as a co-Chair of the RAS Technical Committee 
on Robot Hands, Grasping and Manipulation. 


