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The transformation of communication technology plays a crucial role in

future fifth generation (5G) and sixth generation (6G) network to meet the increasing

demand for high-speed data transmission. SpecificalLy, the use of millimeter wave

(mmWave) frequencies in the 5G helps improve the transmission and reception of

large volumes of data with Massive MIMO systems. For the future, this thesis studies

faster and more accurate data transmission technology in 6G networks using ULtra-

Massive MIMO (UM-MIMO) systems at 0.3 Terahertz (THz) frequencies to design a

simuiated communication system.

This thesis emphasizes the application of Parallel Multi-Scale Convolutional

Neural Networks (PMS-CNN) for signal detection in UM-MIMO systems to compare its

performance with Convolutional Neural Network with Long Short-Term Memory

(CNN-LSTM) and machine Leaming groups, including Extreme Learning Machine (ELM),

ReguLar.ized Extreme Learning Machlne (RELM), and Outlier-Robust Extreme Learning

Machine (ORLEM). Additionally, advanced signaL detection techniques such as Zero

Forcing (ZF) and Minimum Mean Square Error (MMSE) are used to reduce interference

and increase data transmission accuracy. The results indicate that the PMS-CNN for

signal detection outperforms CNN-LSTM, ELM, RELM, ORLEM, ZF, and MMSE methods,

particu[arly in terms of channel capacity and bit error rate, while also offerlng

reduced computational complexity.
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