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In this thesis, we propose methods for motion capture and a method to create and visualize AR content
by retargeting the captured motion from monocular videos

Chapter 1 introduces the background of conventional 3D human pose estimation methods and computer graphics
modeling. Then, the problems with current approaches, such as the requirement of multiple cameras for
more accurate pose estimation and modeling, are described

Chapter 2 briefly discuss related works about motion capture system, 2D and 3D human pose estimation,
monocular video—based content synthesis, and free-viewpoint video systems.

Chapter 3 presents MonoEye, a multimodal human motion capture system using a single RGB camera with an
ultra-wide fisheye lens, mounted on the user’ s chest. The system estimates the various human—-motion
information such as the 3D motion of the camera wearer and surrounding people and the user’ s viewport
using an ultra-wide fisheye camera.

Chapter 4 proposes MoVNect, a lightweight deep neural network to capture 3D human pose using a single
RGB camera. In order to improve the overall performance of the model, we apply the teacher—student learning
method-based knowledge distillation to 3D human pose estimation. Extensive evaluations show the advantages
of our lightweight model with the proposed training method

Chapter 5 presents MonoMR, end-to—end system that estimates motion information, creates a 2D texture that
could be retargeted, and generates pseudo—2.5D AR content based on this information. The MonoMR system
can be used by casual end-users to generate MR content from a single camera only. In order to evaluate
the efficiency and interactive potential of MonoMR, we conducted performance evaluations and a user study
with 12 participants.

Chapter 6 summarizes the contributions and scientific findings of the systems and applications described
in Chapters 3, 4, and 5 and proposes future work to implement a virtual motion capture studio using
collective vision.
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