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Quantum computing and machine learning (the core of contemporary artificial intelligence) are 

emerging and promising technologies that would have a major impact on human life and society in 

the future. It is interesting to explore the interaction between quantum computing and machine 

learning, and study how to use the results and technologies of one field to solve problems in another 

field. In this talk, I will first give a brief introduction to machine learning and quantum computing. 

Current noisy intermediate scale quantum (NISQ) machines, without error correction implemented, 

are not suitable for deep quantum circuit architectures. Therefore, I will focus on algorithms and 

applications that can be implemented in the current and near-term NISQ machines. The variational 

quantum circuits with tunable parameters optimized in an iterative manner by a classical computer is 

a hybrid quantum-classical approach which leverages the strengths of quantum and classical 

computation, suitable for NISQ machines. I will present the results obtained for some machine 

learning tasks using variational quantum circuits. 

    After that I will introduce the quantum-train (QT) framework, a novel approach that integrates 

quantum computing with classical machine learning algorithms to address significant challenges in 

data encoding, model compression, and inference hardware requirements. Even with a slight decrease 

in accuracy, QT achieves remarkable results by employing a quantum neural network alongside a 

classical mapping model, which significantly reduces the parameter count from M to O(polylog(M)) 

during training. Our experiments demonstrate QT’s effectiveness in classification tasks, offering 

insights into its potential to revolutionize machine learning by leveraging quantum computational 

advantages. This approach not only improves model efficiency but also reduces generalization errors, 

showcasing QT’s potential across various machine learning applications. 
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