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Hybrid Quantum-Classical Architectures for Accelerating
Machine Learning Algorithms

Abstract

Recent advances in quantum computing technology have sparked a growing interest in the
development and investigation of hybrid computing architectures in which quantum and classical
processors work in concert to solve complex computational problems. This paper systematically
reviews the role and potential of these hybrid architectures in accelerating and improving machine
learning algorithms. Despite the challenges in scalability and noise of current quantum processors
(NISQ), hybrid architectures offer a promising paradigm for the initial exploitation of the quantum
advantage in practical problems. This paper provides a comprehensive overview of the basic
concepts, key algorithmic frameworks (such as hybrid quantum-classical models, variational
algorithms or VQAs, and quantum feature learning), application areas (including quantum
chemistry, optimization, and pattern recognition), and technical and future challenges of the field.
The analysis suggests that in the short to medium term, hybrid algorithms are likely to have the
greatest impact on solving machine learning problems and may eventually pave the way for fully
quantum algorithms. The review is based on the up-to-date research literature (between Y-Y-and

Y-Yd) and includes a discussion of recent experimental results, evaluation criteria, and future

trends.

Keywords: quantum computing, machine learning, hybrid algorithms

aA



