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CHITTAPON KEAWIN : CHANNEL ESTIMATION USING MACHINE
LEARNING FOR MASSIVE MIMO SYSTEMS. THESIS ADVISOR : ASSOC.

PROF. PEERAPONG UTHANSAKUL, Ph.D., 66 PP.

LS/ MMSE/ ELM/ RELM/ ORELM/ Channel Estimation/ Machine Learning

Nowadays, technology is constantly evolving. The number of wireless network
users has increased dramatically. Therefore, more than one transmission antenna and
more than one receiver antenna are used on the same radio channel. By using the
principle of increasing the number of antennas that are separated to receive and transmit
from each other, called MIMO (Multiple Input Multiple Output) systems to support
more users. But it is still not enough to meet the needs of the growing users in the future
to support the 5G system to support modern technology, increase the speed of data
transmission and reduce errors that may occur in the future. The researchers see the
importance of Massive MIMO systems as MIMO systems with increased antenna
volume, such as 32 or 64 or more.

The most widely used channel estimation method, the Least Square (LS)
channel estimation technique is calculated without noise into account and the Minimum
Mean Square Error (MMSE) channel estimation technique is calculated by taking the
noise into account. However, both techniques are fundamentals that have been used for
a long time. The available capabilities may not be sufficient for channel estimation in a
Massive MIMO system, therefore finding ways to improve the system to reduce errors
and improve system performance. By using, the Machine Learning (ML) techniques to

compare channel estimation for reducing error that occur.



compare channel estimation for reducing error that occur.

Machine learning (ML) techniques play a role in optimization, such as medical,
transportation or communication to find the suitable algorithm. Therefore, the
researchers looked for algorithms in the Extreme Leaming Machine (ELM) group
consisting of ELM, Regularized ELM (RELM), and Outlier Robust ELM (ORELM)
with high regression analysis propertics. Because data from multiple channels is not
equal, but they are relevant, including the ability to learn quickly and low complexity
using in research with Massive MIMO systems for improving the performance. The
results are compared with LS and MMSE method to determine the mean error (MSE)

and bit error rate (BER) in Massive MIMO systems.
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