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Abstract

With the rapid development of advanced artificial intelligence (AI) technologies such as large foundation models,
enhancing the intelligence and autonomy levels of surgical robots have become a cutting-edge focus in current
research. In this talk, I will first elaborate on the role of Al in surgical robots, covering research areas such as
preoperative disease diagnosis, intraoperative surgical scene understanding, robot control, among others. Next, I will
describe my team’s recent research progress in the core algorithmic step for surgical robots—specifically the
preoperative to intraoperative registration—including 3D/3D rigid, 3D/3D non-rigid, and 2D/3D rigid registration
problems and associated proposed algorithms. Afterwards, by recapping recently published reviews on surgical
autonomy, I will discuss the current research status and trends in developing autonomous surgical robots. Finally, I will
summarize the research work and raise some open questions regarding autonomous surgical robotics.
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