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CurveFusian RGBased Reconstruction of 3D Thin Structur

To reconstruct a 3D tubular model from a sequence of raw RGBD images
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Examples of Thin Structures
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Related Works: Imagesed methods

Patchbased Multiview Stereo (PMVS) [Furukawa and Ponce 2010], [Tabb 2013],
Line3D++ [Hofer et al. 2016lJsumezbagt al. 2016], [Liu et al. 2017]

1) Correspondence problem;

2) Low reconstruction quality;

3) Sensitivity to camera pose estimation; Elgulet al2017]

4) Special image set up. E.qg. 40 calibrated cameras used in [Tabb 2013]
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Related WorksFailure of Existing Fusion Methods
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[1] Curles<et al. "A volumetricmethod for buildingcomplexmodelsfrom range
images' SIGGRAPLID96

[2] Newcombe et al. "KinectFusion Realtime dense surface mapping and
tracking" ISMAR011

[3] Daiet al. "BundlefusionRealtime globallyconsistent3d reconstructionusing
on-the-fly surfacereintegration” TOG2017.
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Our Reconstruction Result




Key Challenges in Wire Reconstruction

1) Noisy depth samples and missing thin structures
SR

2) Voxel grid cannot represent thin structures well




Curve Skeletog A New Fusion Primitive

Extract skeletons from depth images

point cloud curve skeleton



Scanning Video

Scanning Process



System Setup and Assumptions

System Setup:
AKinect V1 sensor
AORB SLAM for camera pose

Assumptions:

ASufficient features in background
AWires of diameter 2 mm and up
ANon-black surface color

[1] Mur-Artalet al. 'ORBSLAM: a Versatile and Accurate Monocular SLAM S¢gdteRE Transactions on Robotics, 2015



