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Design of a lightweight bronchial CT virtual endoscopy system
LI You

(Academy for Engineering and Technology, Fudan University, Shanghai 200433, China)

Abstract; This paper presents a lightweight bronchial CT virtual endoscopy system. Addressing the high hardware requirements and
costs of current virtual endoscopy technology, the proposed system achieves smooth operation on standard computer hardware
without dedicated graphics cards through algorithm optimization and resource management strategies. The system is built on Python
and open—source medical image processing libraries, integrating an optimized Marching Cubes algorithm, non-real-time interactive
segmentation correction mechanism, multi —threaded path planning, and rendering optimization strategies for integrated graphics
cards. Experimental results demonstrate that the system can stably perform core functions including 3D reconstruction, path
planning, virtual navigation, and interactive segmentation on ordinary laptops equipped with integrated graphics cards, meeting the
accuracy and stability required for clinical applications. This research not only technically achieves the lightweight implementation of
virtual endoscopy systems, but also has significant implications for affordable healthcare, providing highly accessible bronchoscopy
surgical assistance tools for primary healthcare institutions.
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Table 1 Overview of the core innovations in the system
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Fig. 1 The overall structure of the system
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