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Overview of 3D Endoscopic Technology
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Abstract

The 3D endoscope is a non-destructive inspection device that leverages stereoscopic vision technology to achieve three-dimensional
imaging through dual-lens systems, structured light, or laser scanning, thereby compensating for the lack of depth information
inherent in traditional 2D endoscopes. Its core technologies encompass stereoscopic matching algorithms, real-time point cloud
reconstruction, and high-precision depth measurement; these capabilities enable the quantification of defect dimensions and find
extensive applications in complex industrial scenarios such as aerospace engines and pipeline welds, as well as in medical fields
like minimally invasive surgery. Compared with 2D endoscopes, the 3D endoscope offers advantages in spatial perception and data
measurability; when integrated with Al algorithms, it can automatically identify defects and generate 3D models. Current research
and development efforts are focused on lightweight design, wireless connectivity, and multimodal fusion; however, challenges such as
high costs and complex data processing remain. In the future, 3D endoscopes will evolve toward greater intelligence and portability,
becoming core tools for Industry 4.0 and precision medicine.
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