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Short Abstract:  

Tac�le sensors play a crucial role not only in robo�cs, e.g. to advance autonomous robo�c 

manipula�on capabili�es and telerobo�cs, but also in a wide range of fields encompassing 

humanmachine interac�on. This course aims at providing an introduc�on to the main types of tac�le 

sensors, with special focus on force and op�cal tac�le sensors. The course will introduce the physical 

characteris�cs and mathema�cal models for the usage of these sensors, alongside the main 

algorithms used to extract tac�le informa�on, both model-based and data-driven. The main 

applica�ons in robo�cs, advanced human-machine interac�on and biomedical engineering will be 

revised. The course will be complemented by hands-on-demos with the main types of tac�le 

sensors.  

  

Course Contents in brief:  

• Introduc�on to Tac�le Sensors  

• Intrinsic vs. Extrinsic Tac�le Sensing   

• Force-based Sensing: characteris�cs, models, op�mal design and algorithms  

• Extrinsic sensing: overview and examples  

• Op�cal tac�le sensors  

• Model-based and data-driven approaches  

• Applica�ons  

• Hands-on-Demos  

  

Total # of hours of lecture: 16  
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CV of the Teacher  

Ma�eo Bianchi is currently an Associate Professor at the Department of Informa�on Engineering 

(DII)  and the Bioengineering and Robo�cs Research Centre “E. Piaggio” of the Università di Pisa. 

From 2015 to 2023 he was a clinical research affiliate at Mayo Clinic (Rochester, USA). He served as 

co-Chair of the RAS Technical Commi�ee on Robot Hands, Grasping and Manipula�on (2017- 2022) 

and as Vice-Chair  for Informa�on and Dissemina�on of the RAS Technical Commi�ee on Hap�cs 

(2018-2021).  From 2021, he is also the Vice-Coordinator of the MSc in Robo�cs and Automa�on 

Engineering at the University of Pisa. From January to June 2011, he worked as a visi�ng student at 

the Laboratory for Computa�onal Sensing and Robo�cs at Johns Hopkins University, Bal�more, USA. 

He acts as the Principal Inves�gator of na�onal and EU grants, and research contracts with 

companies in the field of human-machine interac�on. He is author or co-author of more than 150 

peer-reviewed contribu�ons and serves as member of the editorial/organizing board of interna�onal 

conferences and journals. His research interests include hap�c interface and sensor design, control 

and valida�on with applica�ons in virtual reality, robo�cs/medical robo�cs (robotassisted minimally 

invasive surgery and prosthe�cs), tele-robo�cs, rehabilita�on  and assis�ve robo�cs; human and 

robo�c hands: op�mal sensing and control; psycho-physics and mathema�cal modeling of the sense 

of touch and human manipula�on; human inspired control of so: robots; machine learning for 

human and robot manipula�on. He is editor of the book  "Human and Robot Hands'', Springer 

Interna�onal Publishing. He is the recipient of several na�onal and interna�onal awards and a 

member of the IEEE.  

  

Final Exam: Mul�ple choice test  

 

 

 

 

 



  

Room and Schedule  

Room: Aula Riunioni del Dipar�mento di Ingegneria dell’Informazione, Via G. Caruso 16, Pisa – 

Ground Floor   

Schedule  

14/09/2026   9-13  

16/09/2026   9-13  

17/09/2026   9-13  

18/09/2026   9-13 

 

  

 

 

The course is in the framework of the educa�onal 

ac�vi�es of IEEE Student Branch at the University of Pisa 
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