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Neural Networks (NNs) for Direct Detection

In [1] we consider a short-reach fiber-optic link with a single photodiode at the receiver, which is a

so-called direct detector (DD). The DD outputs a signal, propotional to the squared magnitude of its

input. At first glance, this makes phase modulation challgenging. In [1] we showed that inter-symbol

intereference (ISI) can be used to retrieve the phase. A suboptimal symbol-wise MAP detector was

then proposed for phase retrieval. However, the detector exhibits a large complexity, which grows

exponentially in the amount of ISI.

The task of the student is to efficiently approximate the MAP detector using a NN.  An appropriate

NN type/structure needs to be selected. Finally, lower bounds on the achievable rates are computed

to evaluate the performance of the NN and compare it to the MAP detector [1].
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