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Awais Muhammad is a PhD student in Electronics and Information Convergence
Engineering at Kyung Hee University, South Korea. He received his MSc in Electrical
Engineering from National University of Sciences and Tech nology (NUST), Pakistan, and
has three years of industrial research and development experience prior to starting his
PhD studies. He has been recognized as a future promising researcher, receiving the
IEEE Signal Processing Society (SPS) Grant, and has been awarded multiple scholarships
throughout his PhD, MSc, and BSc education. His research interests include deep learning
in wireless, wireless channel estimation, and semantic communications.

The rapid evolution of communication technologies, particularly in sixth—-generation (6G) wireless systems, calls
for advanced methods for efficient channel estimation and resource utilization. This work presents intelligent
and scalable frameworks that enhance the reliability and efficiency of next—generation wireless communications.
It first addresses channel estimation challenges in IRS-assisted systems, where conventional training incurs
prohibitive pilot overhead. To mitigate this, element—-grouping strategies combined with deep learning based MAP
estimation are introduced, enabling robust channel denoising and extrapolation under reduced pilot conditions.
It then explores channel knowledge map (CKM) driven channel estimation for extremely large antenna arrays
(ELAAs), where location-dependent channel characteristics are exploited. By refining stored channel parameters
using efficient optimization techniques, accurate channel estimation is achieved with significantly lower training
overhead.
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