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Research progress and future trend prospects in brain-computer interface ethics at home and abroad
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Abstract: This study employed CiteSpace software to review relevant literature from the China National
Knowledge Infrastructure (CNKI) and Web of Science (WoS) core databases from 2007 to 2025, and to
conduct a visual analysis of the publication volume, research institutions, research hotspots, and evolutionary
trends in ethical research on brain-computer interfaces (BCIs). The results showed that the global literature on
BCI ethics exhibited an upward trajectory, with domestic research starting slightly later but developing rapidly.
Research forces were widespread yet weakly interconnected overall, with domestic research primarily led by
humanities and social science universities and research institutes, while international research was
predominantly driven by science and engineering universities and medical schools. Research hotspots were
diverse. Domestic studies centered on ethical issues, with artificial intelligence (A integration as the frontier,
and ethical governance as the development direction, whereas international studies represented a research
landscape driven by technological application and clinical practice, with AT integration leading the frontier and
translational research and interdisciplinary governance shaping the future. Research trends followed an
evolutionary structure of technology ethics-applied ethics-governance ethics, where domestic attention focused

on “ethical governance, ”“brain-computer intelligence,” and “clinical research,” and international emphasis was

” « ’

placed on “AT, ” “clinical trial, ” and “patterns.” Both domestic and international hotspots were increasingly

developing toward intelligence and interdisciplinary ethical solutions, and the convergence of BCI and Al has
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made clinical ethics and algorithmic ethics critical global issues requiring urgent resolution. In the future, it is

still necessary to strengthen global collaborative networks, deepen interdisciplinary integration, construct

intelligent ethical frameworks, focus on cutting-edge core issues, and forge cross-cultural ethical consensus to

address the ethical challenges posed by emerging technologies.

Keywords: brain-computer interface ; ethical issue; ethical governance; artificial intelligence ; algorithmic ethics
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