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Deep-Learning-Aided Wireless Receivers

Shitao Zou studies in the Elite Graduate Program “Advanced Signal Processing and
Communications Engineering” at Friedrich-Alexander-Universitat Erlangen-
Nirnberg. At the Institute for Digital Communications, he investigates deep-
learning-aided wireless receivers for future mobile communication networks.

Why future networks need smarter receivers

Mobile communication networks are expected to support rapidly growing data traffic while
providing high data rates, reliable service, and efficient use of energy. One promising ideais to
replace a single large base station with many distributed antenna stations that cooperate to serve
users. In such a network, each user can be served by several antenna stations at the same time.
This can improve the connection quality, especially for users who are far away from a central base
station.

However, this cooperation also makes signal processing more difficult. Before a network can
detect the transmitted data, it first has to learn how the radio signal has travelled through the
wireless channel. For this purpose, users send short reference signals that help the receiver identify
the channel. In large networks, these reference signals cannot always be clearly separated from
each other. As a result, the receiver may have more difficulty distinguishing the useful information
from interference and noise.

Combining mathematical models with Al

In his research project, Shitao Zou studies how artificial intelligence can improve such receiver
algorithms without replacing them completely. The starting point is a mathematical signal-
processing method that repeatedly exchanges and updates information between distributed
antenna stations and a central computer. This method is interpretable, because every step has a
clear meaning in the communication system.

The project transforms this iterative algorithm into a layered neural network. Instead of designing
every update rule by hand, selected parts of the algorithm are made learnable. The neural network
can then adapt these steps using simulated communication data. In this way, the receiver keeps the
structure of the original mathematical model, while gaining the flexibility of data-driven learning.

The results show that these learnable components can help the receiver operate more efficiently
and detect transmitted information more reliably. This research therefore connects central topics
of the ASC program: advanced signal processing, wireless communications, and machine learning.
It contributes to the development of intelligent and efficient receivers for future mobile networks.
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