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Denver, USA

IEEE Wireless Communications
and Networking Conference

Advanced Research Presentation

Paper Title: “On the Implementation of
@3 Temporal Fusion Transformers for Target

Recognition and Tracking”
Constantinos M. Mylonakis, Pantelis
Velanas, and Zaharias D. Zaharis

Collaboration between Aristotle University of
Thessaloniki and ACCELIGENCE
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Mylonakis, C., Velanas, P., Lazaridis, P., Sarigiannidis, P., Goudos, S., & Zaharis, Z. (2025). Deep
@) learning framework using spatial attention mechanisms for adaptable angle estimation across diverse
array configurations. https://doi.org/10.3390/technologies13020046

Mylonakis, C., Velanas, P., & Zaharis, Z. (2025, April 4). On the Implementation of Temporal Fusion
Transformers for Target Recognition and Tracking. https://doi.org/10.5281/zenodo.15147925

Al Kassir, H., Antonopoulos, C., & Zaharis, Z. (2025). TBF-CM: A Transformer-Based Beamforming
Framework Leveraging Correlation Matrix Information. Zenodo.
https://doi.org/10.1109/TAP.2025.3585686

Mahmoud, M., Rizou, S., Panayides, A. S., Lazaridis, P. |., Karagiannidis, G. K., Kantartzis, N. V., &
Zaharis, Z. D. (2025, May). STAV360: A Dataset for Subjective Tile-based Assessment of 360°
Videos. In 2025 12th International Conference on Information Technology (ICIT) (pp. 67-72). IEEE.
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Deep learning framework using spatial attention mechanisms for adaptable angle
estimation across diverse array configurations

Mylonakis, Constantinos& ; Velanas, Pantelis& : Lazaridis, Pavios& : Sarigiannidis, Panagiotis & ; Goudos, Sotiros&, :

Published July 10, 2025 | Version vi
Zaharis, Zaharias &

Rapid advancement of wireless communication systems and the increasing need for accurate, real-time signal processing have driven in
estimation techniques. This paper introduces a novel convolutional neural network (CNN) architecture that combines spatial attention me
framework to enhance both accuracy and versatility in DoA estimation. The model integrates spatial attention layers to dynamically priort
information value, allowing it o isolate relevant signals and suppress interference in noisy or crowded signal environments. In addition, w
that enables the model o g across var ttenna array ions (i.¢.. planar. linear, and circular arrays) with minimal ad
results benchmark the proposed model against existing state-of-the-art methods for DoA estimation, achieving improved absolute error a
‘approach ot only ennances DoA estimation precision, but aiso significantly reduces retraining requirements when adapting to new array
robust, scalable tool for next-generation wireless communication systems.
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TBF-CM: A Transformer-Based Beamforming Framework Leveraging Correlation Matrix
Information

Al Kassir, Haya' @; Antonopoulos, Christos' @; Zaharis, Zaharias' @ ‘ Show affliations.

“This paper introduces TBF-CM, a transformer-based beamforming framk ework that le lation matrix data. The core contribution s a transformer-based neural
network (TNN) designed to map correlation matrices to beamiorming weights for a 16-element uniform linear array (ULA) in scenarios accommodating up to seven incoming
signals. The capability of TBF-CM to generate complex feeding weights for precise main lobe steering is benchmarked against two advanced NN architectures: a residual NN
(ResNet) and a convolutional NN (CNN). Exiensive evaluations consider prediction accuracy, inference time, and radiation patiem precision. Results indicate that TBF-CM
achieves the lowest prediction errors, especially as the number of incoming its robust in challenging contexts. Although
ResNet accurately identifes null positions, t exhibits marginally igher erfor rates, while CNN maintains close alignment with the ground truth but Incurs greater deviations in
side lobes. Inference time analysis reveals that TBF-CM achieves a balanced trade-off between accuracy and efficiency, making it well-suited for real-time applications. While
ResNet offers the fastest inference at the expense of accuracy, CNN, despite its high precision, imposes the greatest computational overhead, limiting its suitabilty for latency-
sensitive systems. Finally, radiation pattemn comparisons further attest to the superiority of TBF-CM, showing stable main lobe steering and effective side-lobe suppression.
Altogether, these findings position TBF-CM as a highly efficient approach for next-generation wireless communication systems.
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