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Abstract

With the rapid development of artificial intelligence (Al) technology, especially the increasing scale and complexity of deep learning
models, modern society has put forward extremely high requirements for computing power. Modern Al models (such as GPT-
4, BERT, etc.) have billions or even hundreds of billions of parameters, and need to process massive amounts of data and perform
complex computing tasks. Traditional CPUs are less efficient in handling these tasks and struggle to meet the needs of training and
inference. However, quantum computing, as a cutting-edge technology with disruptive potential, has brought new possibilities to the
field of Al hardware with its unique computing model. Quantum computing is different from classical computing architectures in that
it uses features such as quantum superposition and quantum entanglement to provide exponential performance gains in specific tasks,
which provides a new direction for solving the current computing bottlenecks faced by Al. This paper aims to provide researchers and
engineers with cutting-edge analysis on the synergistic development of quantum computing and Al hardware.
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