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RESEARCH AND DEVELOPMENT OF 3D-GRAPHICS APPLICATIONS
USING “OPENGL*

Tanaka, S.'  Shibasaki, R. Kitagawa, E. > Kubota, S.* Monobe, K.> Nakamura, K. ¢
! Faculty of Informatics, Kansai University “Center for Spatial Information Science, The University of Tokyo
*Faculty of Management Information, Hannan University “Faculty of Software and Information Science, Iwate
Prefectural University “School of Project Design, Miyagi University °Faculty of Information Science and
Engineering, Ritsumeikan University

CALS/EC Action Program 2005 under Ministry of Land, Infrastructure and Transport proposes
a vision about utilizing three—dimensional (3D) CAD. Under present circumstances, however,
3D CAD data are not utilized in the design and construction phases of civil engineering and
construction projects because there is no inexpensive 3D CAD. Therefore, it is strongly desired
to develop a domestic 3D CAD that is inexpensive as soon as possible. With this as a backdrop,
the authors performed research for developing graphics applications using “OpenGL” and
prepared a research report.

In this research, we performed research and development of 3D-Graphics applications using
“"OpenGL” as the test research towards practical use based on the research report prepared in
the aforementioned preceding research. The investigation content is as follows in the present
research.

« Definitions of the user interface specification

In the preceding research, we collected and organized the functions that should be
implemented in a 3D CAD engine by investigating commercial 3D CAD engines. Therefore, we defined
the user interface specifications that are required to realize these functions

* Definitions of the class specifications

We defined the class structure required to implement a 3D-Graphics application. Regarding
the class structure, we designed it with Entity definitions in the IS010303 standards and the
feature specifications of SXF as guides

* Definitions of the implementation specifications

We defined implementation specifications for a 3D-Graphics application. Regarding
implementation specifications, in addition to the contents collected and organized in the
preceding research, we newly defined 2D-3D functions (for creating rotary and sweep surfaces)
that will be essential for 3D CAD, functions of editing models (such as parallel translation,
rotation, and duplication), and CAD functions (such as grouping and switching layers).

« Systemization

In this research, we performed systemization of 3D-Graphics applications based on the
contents collected and organized in the preceding research, the above—-stated user interface
specifications, the class specifications, and the implementation specifications.

The result of this research proves the feasibility of development of 3D CAD using “OpenGL”,
and serves as a reference work when Japanese vendors develop their own 3D CAD engines. In the
future, following the outcome of this research, it is expected that development of 3D CAD engine
will be promoted with CAD vendors’ own ideas, and that 3D data will be utilized more widely
in the civil engineering and building industries.

KEYWORDS: 3D CAD, OpenGL, graphics library, Model representation
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