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3D_shape reconstruction with a monocular camera by employing geometric
primitives

Oishi, Shuji
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Accurate 3D shape measurement technology based on limited sensor information
obtained from a specific viewpoint is important to grab a structure of the scene. In this research,
we addressed dense 3D reconstruction using a monocular camera. Specifically, we developed a

Pixel-wise depth estimation method and a new Visual SLAM that maintains an enormous amount of
feature points to generate highly-detailed 3D models with a monocular camera. In addition, in order
to achieve denser shape recovery, we developed a model fitting method where a reference model (a
geometric primitive) is aligned toward a partial shape observation, which leads to continuous 3D
model reconstruction from a discrete 3D point cloud.

3 Visual SLAM Model fitting



Kinect
3
3 Visual
SLAM(Simultaneously Localization And Mapping)
Visual SLAM
3 /
/
3 3
3
3
Visual SLAM
Dense reconstruction
3
3 3
( )
3 RGB-D (Kinect)
3 CAD
3 (1]
Visual SLAM
@3 ) ( )
3

[1] R.F.Salas-Moreno+, SLAM++: Simultaneous Localisation and Mapping at the Level of
Objects, IEEE Conference on Computer Vision and Pattern Recognition, 2013

M@ 3 ( ) ©1C)

(€D) 3
@

©)

O] ( )

1) 3

Visual SLAM 3
(Support Points, SPs)

3
SPs
SPs SPs



New support points

\‘/_frombilateralscore
L3

e b
S Y pe
...4u0r"

Reference frame [>

\—Shortfrahge stereo

Live frames from PTAM

Adjacent frame = i
Reference frame |-|

(2)

Visual SLAM

Bundle adjustment
3 EuRoC

(c) Meshing & Denoising
A

Vee
*Colored by normal.

(3)

3 Skeleton  Profile curve
2]
Gaussian process implicit surface

3 3
Profile

[2] Zhou+, Generalized cylinder decomposition, ACM Transactions on Graphics, 2015



y
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VITAMIN-E: Visual Tracking And MappINg with Extremely Dense Feature Points
Masashi Yokozuka, Shuji Oishi, Thompson Simon, Atsuhiko Banno
2019 IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR2019), 2019
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