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State-of-the-Art in Image-based 3D Reconstruction
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With the development in computational power and numerical optimization, using discrete
point clouds to reconstruct the 3D model has become the highlight in the field of artificial
intelligence, such as autonomous driving, smart city, or Industry 4.0. This lecture will cover the
fundamental principle of three-dimensional ranging technology, such as real-time range sensing,
Structure from Motion (SfM), and LiDAR system. Next, the focus will be to use image matching
algorithms and apply them to derive discrete point clouds as well as the reconstruction of 3D
surface models.

The derived point clouds are very useful and powerful in measuring the variation of objects
over time and space. Also, the hands-on section is to use low-cost cameras and handy open-source
software to reconstruct 3D models, the point cloud analysis will be included in the hands-on section.
The students will learn the fundamental principle of image matching and have the capability to tune
the parameters to obtain a better 3D model, while the derived point clouds are able to facilitate
applications such as spatial and temporal analysis, mesh rendering, classification or object
detection.

The course consists of an obligatory theoretical and a practical training. The 18 hours of
theoretical lectures provide the fundamental principle of three-dimensional ranging technologies,
feature matching algorithms, as well as classical and optimized algorithms for point cloud analysis.
After theoretical training, students must attend practical training of 9 hours, consisting of workshop
activities, and teamwork to produce high-quality 3D models. Project topics will be interdisciplinary
that enable students to gain hands-on experience across disciplinary boundaries. The 27 hours
intensive course is a program that combines teaching, readings, and assignments, which facilitate
students to become familiar with the theory and practice of 3D model reconstruction.



E B k&
10 BFEE _BHEHEMALRE

HATER

¥ =% B RRP

"

2.

PB2?

CHATRETERRE

= AREERATAEIEE R
3.1. Real-time range sensing
3.2. Structure from Motion
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3.1. Iterative Closest Point (ICP)
3.2.  Cloud to Cloud distance (C2C)

w N

2021/2/4(= )|  09:00-15:30




E B k&
10 BFEE _BHEHEMALRE

3.3.  Multiscale Model to Model Cloud Comparison (M3C2)
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Carrivick, J. L., Smith, M. W., & Quincey, D. J. (2016). Structure from Motion in the Geosciences.
John Wiley & Sons.
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