Photo-electronic security device based on photonics integrated circuits
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Photonics chips or Photonic integrated circuits (PIC) are mainly based on waveguide lattices phenomena and have been widely studied on several fields such as computing [1], neural networks training and inference [2], analogies of physical systems [3], and microfluidics [4]. But real applications face substantial limitations due to the utilization of expensive equipment such as lasers, cameras and optics in a controllable environment. 

We propose and test a photonic chip having an array-like pattern to encode binary information (users definition) that can be reconstructed through automatic image processing on free space after illumination. This detection can produce a triggering signal of opening/closing into a given actuator. We created a low-budget device capable of detecting binary patterns of femtosecond-written waveguide lattices in borosilicate. Our system only requires a LED, a lens, a microcontroller, and a cheap CCD camera. We also propose scalability to more complex systems, having improved security protocols, like encrypting information in the form of flat bands states [5]. 
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Figure 1. (a) Femtosecond laser writing technique. (b) Diagram of the photo-electric system
As shown in Fig. 1 (b) we encode users as a binary matrix (in this figure 3x3) inside the photonic chip, so it can be detected through a CCD camera once it is illuminated with a LED. The detection is made through image processing in a Raspberry Pi Zero W and OpenCV python library in real time with high specificity.
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