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The Role and Epistemological Boundaries of
Artificial Intelligence in Scientific Discovery

HAN Jianwei
Qinghai Higher Vocational & Technical Institute, Haidong, Qinghai 810799, China

Abstract: The logic and feasibility of scientific discovery have long been core topics of debate in philosophy and
science. With the iterative advancement of artificial intelligence technology, methods such as machine learning and
neural networks have gradually permeated the core processes of scientific research, offering new pathways for scientific
discovery. From an interdisciplinary perspective integrating philosophy of science, cognitive science, and artificial
intelligence, and drawing on relevant research, this paper systematically analyzes the threefold role of Al in scientific
discovery: an efficient tool for data processing and pattern recognition, an auxiliary constructor of scientific concepts and
theories, and a simulator/replicator of the scientific discovery process. Simultaneously, it clarifies the epistemological
boundaries of Al's involvement in scientific discovery from four dimensions: data dependency, causal reasoning,
theoretical innovation, and psycho-social factors. Research indicates that while Al can expand the breadth and efficiency
of scientific discovery, it cannot replace the core role of humans in theoretical innovation, value judgment, and complex
causal modeling. Interdisciplinary integration is identified as the key pathway to transcend its current limitations.

Keywords: Artificial Intelligence; Scientific discovery; Epistemological boundaries
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