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Abstract 

In this invited talk, I will review our recent theoretical and experimental results in the field of Universal Light Encoders (ULE) 
artificial intelligence (AI) hardware for a new class of flexible ultra-flat components (thickness < 100nm) for high efficiency 
(close to unitary) vectorial control of light [1-4]. These devices are supported by a layer of “physical” neural network units in 
suitably engineered optical nanoresonators. These systems act as universal approximators of arbitrary defined input-output 
responses, processing information at the speed of light. I will discuss basic optical components and new integrated systems for 
the real-time processing of high-dimensional visual information.   

 

 

References 

[1] Getman, F., Makarenko, M., Burguete-Lopez, A. et al. Broadband vectorial ultrathin optics with experimental efficiency up 
to 99% in the visible region via universal approximators. Light Sci Appl 10, 47 (2021). https://doi.org/10.1038/s41377-021-
00489-7 
  

[2] Makarenko, M., Wang, Q., Burguete-Lopez, A., Getman, F. and Fratalocchi, A. (2021), Robust and Scalable Flat-Optics on 
Flexible Substrates via Evolutionary Neural Networks. Adv. Intell. Syst. 2100105. https://doi.org/10.1002/aisy.202100105 
  

[3] A. Fratalocchi, A. B. Lopez, M. Makarenko, Q. Wang, F. Getman, HOCULUS Imaging system, US Pat. Appl. No. 
63/277,741 

 
[4] F. Getman and A. B. Lopez and M. Makarenko and A. Fratalocchi, Light processing device based on multi-layer nano-

elements, US. Pat. Appl. No. 62/844,416 
 
 
 


