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ABSTRACT

Study of Digital Implementation and Application for
Cultural Heritage Based on Multimedia and Augmented

Reality Technologies

Kang—-Hun Lee

Major in Interactive Entertainment
Dept. of Digital Cultural Technology
& Contents

Graduate School, Hansung University

Cultural heritage implies general historical aspects of a given region.
While the interest in cultural heritage is currently increasing at one end,
technical development in digital field such as multimedia and augmented
reality i1s in progress on the other hand. Researches for cultural heritage
using new digital technologies are continuing at universities, companies,
and related organizations. This thesis presents a methodology to embody
traditional wooden architectural building with the use of digital
technologies. In addition, researches on augmented reality technology are
processed as a mean to utilize digital traditional wooden architectural
building with the presented methodology.

In this thesis, the importance and necessity of digital
implementation have been explained at first. And digital preservation case
studies for cultural heritage have analyzed to wunderstand their
significances. Through these analysis, it should be known that different

digital technologies and embodiment processes are used for different

- 63 -



cultural heritage. Based on the preceding researches, this thesis studied
how architectural culture heritage, which represents our national tradition,
can be digitalized using multimedia and augmented reality technologies.
Requirements and considerations for digitalizing traditional wooden
architectural building are defined and structural progress phases are stated.
For a digitalization process of traditional wooden architectural building,
thousands of building components are assorted and appropriate 3D
modeling method for each component is designed. For modeling of 3D
building elements, dimensions of each element of wooden architectural
building are measured and compared. As a following step, parametric
modeling method which illustrates numerical relationships by a diagram is
proposed. In addition, Bezier and B-Spline curve methods are applied to
express the smooth roof curves of the Korea traditional wooden
architectural building. For such, the accurate roof curve shapes are
investigated, and control points’ frequency, order and locations are decided
from the beginning and end of curve. Lastly, studies for digitalization of
"Danchung” information is conducted to express texture of the 3D digitally
wooden building.

Studies for augmented reality, the recently spotlighted technology,
1s also simultaneously done as a mean to utilize digital architectural
cultural heritage which 1s embodied through previous processes and
researches. Nowadays, virtual reality methods are proposed and researched
as a mean to effectively use digitalized cultural heritage. Virtual reality is
a technology which has benefits in allowing a new way of interaction.
However, it is not much used for architectural cultural heritage field
because of difficulties in controlling interaction. On the other hand,
augmented reality allows user to easily interact the digital cultural heritage
from the point of users’ view. To implement marker-based augmented
reality using ARToolkit, architectural cultural heritage 3D model data is

converted to appropriate format. When there is too much 3D modeling data
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during rendering marker information, an error occurs as a result of
rendering overload. To reduce rendering overload, a study is done to
reduce the size of 3D model data. Through this process, marker—-based
augmented reality contents are implemented to navigate digitalized
traditional wooden architectural building.

This thesis conducted cultural heritage preservation case studies,
proposed the digitalization method for architectural cultural heritage, and
digitally implemented the 3D wooden building with the proposed method.
Also, augmented reality technology is used as a mean to utilize such
studies. Korea architectural cultural heritage are exposed to outdoor which
makes it easy to be damaged. Thus, digital preservation and restoration is
a very important tasks for the future. Moreover, to effectively use and
introduce the rapid changing technologies in digital area, more studies
should be conducted on the use of technologies. If many different way of
digital implementation for various Korea cultural heritage is done in the
future, the achievements will bring positive impacts to Korea digital

cultural technology industry development.
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