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ABSTRACT

Summary

Keywords: building information modeling, open source and free
software, type survey, localization evaluation, development path
planning

1. The origin of research

Building information modeling, BIM (Building Information
Modeling) technology and application development, in the past ten
years, have been increasingly valued by domestic and foreign
construction industries. There have been many developments and
practical applications of BIM proprietary software in China, but in the
past, BIM was open sourced. And free software (Free Open-Source
Software, hereafter referred to as FOSS) applications and research are
very few, but the price of "Proprietary Software" is becoming more
expensive to buy and hold.

Fortunately, the development of open source and free software has
not been vigorously developed today. It is not only in the development
of FOSS in the construction industry, but also in various fields. The
development of FOSS software functions can almost replace
proprietary software (Proprietary Software). Therefore, the
construction industry, which is mostly small and medium-sized
enterprises, brings another opportunity for digital transformation. The
government has also followed the development trend of open source
and free software in the world, and has initiated the use of FOSS in
government departments and is moving towards digital equal rights

development. For example, the government document editing software
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adopts LibreOffice FOSS, which replaces the long-term use of
Microsoft Office proprietary software, and continues us. Should the
construction industry in China also explore the future path of FOSS?

2. Research method and process

This research project will collect international open-source free
software related BIM field development and practical professional
application cases through the Internet. After analysis, develop various
FOSS and specific suggestions that can be used professionally. It is for
the existing BIM FOSS (At least include FreeCAD (BIM), OpenProject,
IFC++, Blender (BIM), QCAD, Gimp, Inkscape, QGIS and
SweetHome3D) and other software, study its characteristics and
applicable directions, and recommend an existing BIM FOSS that can
be developed for localization. Is it possible to replace the current
mainstream proprietary software, provide examples for verification,
and write the BIM FOSS user manual. On the BIM technology level of
the current digital transformation of the construction industry, in the
market dominated by BIM proprietary software (Proprietary Software),
find a feasible alternative to BIM FOSS, which will surely expand BIM
users and provide assistance in localization.

3. Important findings

With the advantages of Taiwanese information and
communications, it is recommended that BIM-related software and
hardware industries can be fostered, such as smart building design and
construction, smart city governance and other related digital
transformation fields. Investing in BIM FOSS research at the same time,

proposed the existing mature or beginning to develop BIM FOSS digital
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transformation application in the above-mentioned related industries,
for the reference of relevant units.

Finally, the development path planning and strategic
recommendations of the domestic BIM FOSS localization are studied.
It is hoped that the results of this research project can not only provide
a reference for the selection and evaluation of various BIM FOSS, but
also serve as the basis for future related BIM FOSS technology research.

4. Main suggestions

According to research findings, this research assists the Chinese
government in promoting BIM more smoothly through the development
of BIM FOSS, and provides a solution for my country's construction
industry to protect software from cost and data control. The following
specific recommendations are made. From the immediate feasible
recommendations and the long-term recommendations, the following
are respectively explained:

Suggestions that are immediately feasible—BIM FOSS's software
recommendations and their promotion manuals.

Organizer: Institute of Architecture, Ministry of Interior

Co-organizer: Taiwan Architecture Center

This study found that FreeCAD is certified by BuildingSMART
International Organization IFC4.0, and can exchange file information
with other BIM FOSS or proprietary BIM software to complete
diversified BIM applications. It is most often used with Blender for
rendering, animation and special components. Modeling and other
application functions that FreeCAD is more difficult to achieve, and

this combination can complete most of the BIM application
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requirements in the BIM design and construction phase.

In addition, in the results of this research, a basic user manual on
the FreeCAD BIM platform is proposed. The content includes the
development of open-source construction software, FreeCAD
installation introduction, BIM workbench operation instructions, and
architectural model examples-#1 Maison Dom-ino Domino House.
Researchers in subsequent projects can quickly understand the software

architecture and techniques.

Long-term recommendations-BIM FOSS localization
opportunities and industries that can be fostered

Organizers: Public Works Committee, Construction Agency of the
Ministry of the Interior, Institute of Architecture of the Ministry of the
Interior

Co-organizers: Taiwan Construction Center, Financial Planning
Association

Since the current construction industry mainly uses BIM
proprietary software, the domestic industry market has a lot of room
for growth in open source and free software. Its open code features
allow for a high degree of freedom in development, allowing many
local and International developers cooperate with users to participate
in the development. Once the country starts to promote the use of BIM
open-source free software, in addition to fostering emerging industries
such as education and training, technical consultants, special functions,
and customized module development. In addition, with the

characteristics of FOSS BIM, it can combine other related industries,
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such as machinery, electronics and other manufacturing industries, to
give full play to Taiwan’s advantages in the information technology
industry, and create innovative industry opportunities due to digital
transformation of buildings, without being restricted by proprietary
software. Sex hinders the possibility of development.

Long-term recommendations—BIM FOSS development path
planning

Organizers: Public Works Committee, Construction Agency of the
Ministry of the Interior, Institute of Architecture of the Ministry of the
Interior

Co-organizers: Taiwan Architecture Center, University Institute
of Architecture and Information

The follow-up plan of this research plans the development path of
BIM FOSS into two aspects of research and promotion. From the above
conclusions, it can be concluded that in terms of research, it is
necessary to strengthen the process verification in the design,
construction, and maintenance phases, and verify by the process of each
phase. Suggestions for the development of module projects for follow-
up localization, as well as the collection and construction of component
libraries and the localization of language families must also start as
soon as possible.

In terms of promotion, we will promote the advantages and
disadvantages of free software in the construction industry and
government departments in the country, and establish an environment
where free software can circulate. The government and industry need

to invest resources or establish norms. recommendations for the
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localization of domestic BIM open-source free software are drawn up.
It is hoped that the results of this research project will not only provide
a reference for the selection and evaluation of various BIM software,

but also serve as a basis for future related research.
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