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A Study on 3D Modeiing and Interaction Methods for Digital Fabrication
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Rapid progresses of 3D depth sensing and 3D printing technologies make digital fabrication an
affordable technology for general public on daily life. Both experienced and novice users, who want to
design and create new 3D geometric models, can readily acquire 3D object data by capturing their
surrounding environments with consumer depth sensors, and produce physical prototypes by using
desktop 3D printers. Although 3D modeling is a key technology to bridge a gap between the 3D data
acquisition with the depth sensors and the 3D printing, there is technically a deep valley preventing
novices from readily practicing the digital fabrication. We designed and developed a system enabling |
novices to edit the acquired 3D data with a set of simple operations for producing original 3D models.
The system supports them to perform all phases, acquiring, modeling, and printing 3D models, through
an integrated graphical user interface (GUI). Controlling 3D object in a 3D space by using traditional
I/O devices such as a mouse and a keyboard is a difficult task for novices. Along with progresses of
human-computer interaction (HCI) technology, numerous intelligent devices become available to
general public. Therefor, we also designed and developed a system assisting novices to interact with 3D
objects in 3D modeling. It enables them to control 3D objects in a 3D space based on hand
gesture-based operations such as translating, rotating, and scaling a 3D object. This dissertation
describes basic principle, architecture, implementation method, and experiments of the proposed 3D
modeling and gesture interaction methods usable for digital fabrication. The dissertation is composed
of the following Chapters.

Chapter 1 describes research background, research goals, and structure of thesis. Four research
objectives are defined and discussed in this chapter.

Chapter 2 describes research work related to our proposed methods. It focuses on two research
fields: 3D modeling methods applicable for digital fabrication and free hand interaction methods
involved in the HCI research field.
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