
One-shot techniques for 3D reconstruction in flexible and capsule endoscopy for diagnosis and 
navigation 
 
Accurate intraoperative 3D reconstruction is a sensing challenge with great potential rewards. In externally 
controlled or self-propelled systems, it would allow dynamic path planning and locomotion control. For 
diagnosis, shape and size information is important to determine the correct course of action for treatment, 
e.g., of abnormal growths. Especially in the case of flexible and capsule endoscopy, where monocular 
devices are the norm, the endoscopist has to rely solely on visual cues in order to infer the shape and size 
information. However, tissue uniformity and scale ambiguity from traditional monocular endoscopes make 
this visual assessment prone to errors and time consuming. In this talk, we present one-shot techniques with 
the potential to help in this challenging problem. We cover both active and passive systems, ranging from 
recent advances in structured light probes for endoscopy to advances in photometric techniques such as 
Photometric Stereo and Shape-from-Shading, together with best practices for calibration.  
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