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Research Progress of Meta-Learning Methods in Machine Translation
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Abstract : With the paradigm of "learning to learn", meta—learning enables models to rapidly adapt to new tasks
through multi—task training. It provides a novel theoretical framework and practical path for improving
the performance of machine translation in data—scarce scenarios, such as low-resource languages,
cross—domain transfer and multilingual zero—shot translation. This paper systematically reviews the
research progress of meta—learning in the field of neural machine translation. It first introduces the
basic concepts and core paradigms of meta—learning, and focuses on the innovation and application
of key technologies including model-agnostic meta—learning, meta—parameter separation, curriculum
meta—learning and federated meta—learning. Furthermore, it analyzes the specific effects of meta—
learning methods from four dimensions: low-resource machine translation, unsupervised domain
adaptation, zero—shot cross—lingual transfer and multilingual federated learning. Finally, it discusses
current challenges in task design, data privacy and generalization theory, and prospects the future
development direction of the in—depth integration between meta—learning and large language models.
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