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[ Abstract ] Magnetic resonance imaging (MRI) has become a crucial tool in modern
medical diagnosis and research, owing to its non-invasive nature, absence of ionizing radiation, high soft-tissue resolution, and multi-

parametric imaging capabilities. This review systematically summarized recent advances in MRI technology, including
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breakthroughs in low-field and ultra-low-field MRI in terms of cost, portability, and accessibility; improvements in hardware

performance and image quality of high-field and ultra-high-field MRI systems; and the deepening applications of functional imaging

techniques—such as diffusion imaging perfusion imaging, blood oxygenation level dependent functional MRI (BOLD-fMRI),

magnetic resonance spectroscopy (MRS), and chemical exchange saturation transfer imaging (CEST) —in disease mechanism

research and clinical practice. Furthermore, the integration of artificial intelligence (AI) with MRI is discussed, highlighting its

transformative role in accelerating imaging, enhancing diagnostic accuracy, and enabling personalized medicine.

[ Key words | Magnetic resonance imaging; Functional magnetic resonance; Imaging diagnosis; Low-field and high-field magnetic

resonance; Artificial intelligence
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