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Summary of the subject (maximum 1 page): 
Collaborative Robots are developing touch sensitivity in order to be collaborate with humans, 
take care of them, etc. opening the door to a robot-human collaboration future (Fig A). Several 
technologies are contending on providing this touch sensitivity. Softness, precision, speed of 
the sensor, are key figures of merit for the alternative technologies.  
Photonic technologies are also showing a promising alternative by nano-structures of different 
materials a gold, silver or more modest and cheap, silica (Fig B). 
 

 
A) Providing touch sensitivity to Collaborative 

Robots with Photonic Nano-Sensor 

 
B) A plane wave is incident on 

a reflecting hexagonal 
grating. (Comsol©) 
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This project focus on developing this “Touch Feeling” for Robots. 
Here different technologies collaborate:  

- the Clean Room facilities for fabricating the Nano-materials (Inlet Fig C) 
- Photonics simulations (as in Fig B) for predicting the size of the required nano-

particles 
- Lab measurements (as in Fig C) for detecting transmission or reflection spectra 

changes “sensing” pressure and other environment changes. 
- Also Artificial Intelligence providing the Robots with the “Touch Feeling” from those 

sensors. 
 

A)  
Spectrum measured on a 
semi-disordered sample 

with nano spheres of 295 
and 522 nm. 

 
The spectrum changes as 

any presaure or enviroment 
modifications influence on 
the nano particle, providing 

tactile sensitivity to the 
collaborative robot. 

 

 
 
You can decide what aspect attracts you more. 
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