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Abstract: The rapid growth of data-intensive applications demands advanced computational tools capable of processing complex information 
efficiently. Quantum computing and machine learning (ML) are emerging paradigms with significant potential for next-generation information 
processing. Quantum computing exploits quantum principles such as superposition, entanglement, and interference to perform computations 
beyond the capabilities of conventional approaches for selected problems. Machine learning enables automated extraction of patterns, 
representations, and predictions from large and complex datasets. Their integration has given rise to quantum machine learning, which explores 
quantum-enhanced methods for learning and intelligent information processing. This talk will provide an overview of important quantum 
computing and ML tools with emphasis on hybrid quantum-classical architectures that combine quantum processors with classical ML 
algorithms for practical applications. These approaches are explored for data representation, feature extraction, classification, optimization, and 
decision-making in domains such as healthcare, signal processing, communications, and intelligent sensing. The talk also discusses key challenges 
and emerging opportunities for future information processing applications.
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