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3D Measurement of Narrow Structure by Structured Light and Speckle Based Pose Estimation

Hiroshi Higuchi, Hiromitsu Fujii, Atsushi Taniguchi, Masahiro Watanabe, Atsushi Yamashita, and Hajime Asama
Asama Lab, / Yamashita Lab.

BaCkg I’OU nd Laser illumination Ring laser
Requirement of automatic inspection of pump and engine

Endoscope

Measurement equipment Target

Objectives
Accurate 3D measurement of narrow and long structure

Methods

System of measurement Light section method

Measurement using endoscope
-Cross section: structured light by line laser
-Pose estimation: use of speckle
SpeCkle Speckle pattern
Generated by laser irradiation to coarse surface
— Possible to generate features in texture-less environment
Pose estimation
Build a motion model considering character of speckle

Experiment: verification of measurement principle

Integration

Integration

aaaaa

L %"“:" Speckle generation

Results and Discussions
Better result than previous method
Application to the endoscope is future work

oS Previous method Proposed method

°s° Dept. of Precision Engineering Result of 3D measurement
The University of Tokyo




