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(1.Heilongjiang Province’Key Laboratory of Laser Spectroscopy Technology and Application, Harbin University of Science and
Technology , Hatbin 150080, China; 2.Department of Computer Science ,,€hubu,University , Aichi 487-8501,Japan)

[ Abstract] The human lumen images observed by the doctor through/the endoscope is shown in a two-dimensional style,
and fail to present the three-dimensional relationships between thedesionsyblood vessels and adjacent tissues in the human
lumen. The three-dimensional human lumen reconstruction technology and visualization methods can clearly and
comprehensively display the three-dimensional images of lesions and tissues, assisting doctors in precise operations.In this
paper, the three-dimensional reconstruction technologies for human lumen are divided into the active measurement methods
and passive measurement methods.On this basis, thispaper summarizes the reconstruction technologies based on structured
light, Time Of Flight( TOF ) , binocular stereo vision, and monocular vision in order, and discusses their development.Then
focusing on the reconstruction technology using,Simultaneous Localization and Mapping(SLAM ) , the paper analyzes and
compares the development, methods and characteristics of the feature point detection and matching in human lumen.Finally,
the difficulties and future development trends,of the three-dimensional human lumen reconstruction technology are prospected.
[Key words] 3D lumen reconstruction;\structured light; Time Of Flight (TOF) ; binocular stereo vision; monocular
vision; feature point detection; feature point matching
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Fig.1 Classification 0f.3D lumen reconstruction techniques
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Fig.2 Schematic diagram of structured light principle
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Fig.3 Fringe coding method
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Fig.6 Scheme of TOF endoscope signal transmission chain and hardware setup
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Fig.8 Schematic diagram of binocular stereo vision method
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Fig.9 Binocular stereo vision method based on feature matching
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Fig.13 Monocular visual SLAM algorithm based on triangular measurement algorithm with the minimum geometric distance
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