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In the field of minimally invasive hepatobiliary and pancreatic surgery,
research on medical image recognition and assistance systems is increasingly
becoming a focal point in the global medical community. Internationally,
numerous research teams are delving into advanced image processing
technologies, particularly the innovative applications of deep learning and
convolutional neural networks (CNN), to overcome visual obstacles in
minimally invasive surgery. In regions like Europe and America, researchers
have successfully developed artificial intelligence-based image analysis tools.
These tools can accurately perform tasks such as tissue identification and
lesion localization, thereby providing strong support for surgical
decision-making. Additionally, there is focused research on developing
sophisticated image enhancement systems aimed at addressing the common
problems of smoke and fog during surgery. These systems utilize advanced
algorithms to achieve real-time clarification of intraoperative images,
effectively enhancing surgical safety and operational efficiency.

Although progress is being made in the development of intraoperative




imaging technology in China, there is still a considerable gap compared to the
international advanced level. Currently, domestic research institutions and
medical centers are mainly focusing on the processing of preoperative images
such as CT, while development in systems related to intraoperative image
recognition lags behind. China still lacks mature systems for intraoperative
image recognition, and research on multimodal navigation systems in
minimally invasive hepatobiliary and pancreatic surgery is relatively
preliminary and far from reaching the international advanced level. Moreover,
these studies often remain at the theoretical and preliminary experimental
stages and have yet to form mature clinical application solutions. Despite
efforts by domestic researchers to integrate these technologies into the medical
education system, especially in enhancing the surgical skills of junior doctors
and less experienced surgeons, these efforts still face many challenges. The
surgical education and training methods in China need further innovation to
better utilize existing technologies, combining simulation and practice to
accelerate the mastery and application of minimally invasive surgery

techniques by doctors.
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