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Pluggable multitask diffractive
neural networks based on cascaded
metasurfaces
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Currently, diffractive neural networks are usually im-
plemented in the terahertz and microwave bands, but it is
still difficult to achieve integration miniaturization and
lack of reconfigurability. Compared with traditional
diffractive optical elements, metasurfaces are more com-
pact in the optical band and can be used to simultaneous-
ly control the amplitude and phase of light by changing
the shape, size, and arrangement of the meta-atoms in-
side the metasurfaces. The implementation of diffractive
neural networks using metasurfaces helps to obtain
miniaturized intelligent integrated optical devices.

Prof. Lingling Huang's team at Beijing Institute of

Technology has proposed a plug-in diffractive neural net-
work (P-DNN) to address the reconfigurability issue of
diffractive neural networks. Combined with the transfer
learning algorithm, the phase parameters of internal plug-
ins can be trained, and multiple recognition tasks, such as
handwritten digit recognition and fashion recognition,
can be achieved by switching the pluggable components
in the networks.

In the future, the pluggable diffractive neural networks
based on metasurfaces can be used as optical integrated
components for different functional Al systems, provid-
ing low-energy and high-speed computing for specific
tasks, such as real-time object detecting in autonomous
driving systems and intelligent optical filtering in micro-
scope imaging.
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